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Wiiat forces sAdped Columbus 
and spurred him to brave treach- 
erous seas to seek the Indies? Old 
manuscript held a key to the 
mivstery of the great mariner 
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Columbus's first New World 
wn was abandoned after only 
five years —doomed by dissen- 
sion, disease, and famine 
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Siustarced by desert (Pruigs (ria 
Atlantic for, an wiltkely group of 
plants and animals cling to a thin 
fine of survived in Namibia, 
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Trumupranc hare comverted il 
sleepy, sOuinern city inte d 
vibrant metrapolis. Aut Miami 
simmers as ethnic groups com- 
pete for the American dream 


86 


In F935 a 78S-foot Navy dirigi- 

ble crashed off California. 
4 fisherman's catch leads 
shetty to the Macon's 
murky resting-place. 
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Counting success one animal ata 
time, wildlife biofopisty on divtani 
Hawaiian aalls work fo save the 
rare and reclusive monk séal 
from extinction 
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COVER: Maneuvering off the Spanish coast, reproductions of the Pinta, Santa Maria, and Nina 
prepare to sail in the transatlantic wake of Christapher Columbus, Photograph by Bob Sacha. 
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In the years before commanding the 
Santa Maria, Christopher Columbine re- _ 
pared and then tenaciously pressed his ~ 
ambitious plan: to sail west from Europ 
to the Orient. Just who was this stub- 
born, single-minded enigma of a man? 





S. air and sailing ships seduced a teenage Columbus. By the 
early 1470s he set sail along European trade routes, working as a 


commercial agent aboard ships similar to this copy of the Santa 
Maria. He chartered and stocked boats, hired sailors, and managed 





- money. A man ona mission as well as a mariner, Columbus 
believed God “granted me the gift of knowledge . . . [and] revealed 
to me that it was feasible to sail. . . to the Indies, and placed in 
me a burning desire to carry out this plan.” 
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ae hipwrecked off the Portuguese coast in 1476, Columbus 
struggled ashore. For nine years he lived amid sailors and ex- 
plorers energized by the world view of Prince Henry the Navi- 


gator, who drew scholars to his scheol atop the cliffs at Sagres. 
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Christopher Cofumbus slept here (we 
think). Although the exact location of hos 
childhood hame ts unknown, his family 
lived somewhere medr the towers of the 
Porta Sopranda, one of several city potes 
in Genod, Italy. 
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who apparently treated Columbus well. He directed his heirs “ 
work tor the honor, welfare, and increase of the ciry of Genoa.” 





naval bombardment of isenoa, when notan 


Miore than 60 documents recount the story 
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in 1509, when Columbus's bro 
thols gave his nephew Ferdi 
mand an instruction book on handwriting: 
vibly Christopher and Bartholomew had 
rene study “OL 
tting expert 
that he 


YEAS [ATEI 
; 


ther Bar MeV 


ised tt a Rerent cf t 


bus’s papers by noted hancwr 
(hares Hamilton =tr 


hy i | 1 





rongly sugrest 


J ™ E. dbw — " a ff = 
iEBTnE Lao Ce while vo Thi 


Phe [1 rit. 


baba Put he later 


1 | 
Colmmbus may have ac ties 


ments ot Latin—a 
a: wie 1 
RP Te 


thie rly 


however le Was 
tthen learn to write Crenoesi 
Preatly to 
shape Columbus and his view of the world, | 
took the best place from 
(aenoa, it citadel, the ( 
Hnt one 


Pt 1 
nis 
Lace 


His Genoese heritage helpel 


ma Tak) | 
hilltop 


From that 


VENA? | 


anertertiy—in Genoa. lt an Pe 
, aim perieeny ein, It ADEA, 


neni 


| 7 —— = a1 oe 
which OF St bea ee he 
fl 


lature OF 


peopie Lom press 


shore, ta 


ills and the 

the Ligurian Sea 
al cities 
ith littie 





riv’ 
e fertile 
Genow were fo 
linen th 

In the (Sth cer 
i 
harsh but stimu! 
Ore, 
rule them 
DEL ets 


Chra 


They were a stub! 





Rich, powerful Genoese men 
necded Columbus—anel he 
necded them. The ancestors 
of Gionnetto Fiescht (left) 
rented o howse to the Colum- 
bis fomily: vears [oter, 
Christopher hired.a Pieschi 
fo command oa transatlantic 
corovel Wine maker Poolo 
Spincla (abowe) descends 
from a family of shipowriers 
whe once enpored Christa- 
pher as a commercial agent. 
So did Ginconoe Cenhurione 
Sootte’s family, who cor- 
trolled onc of Geno's most 
prominent and prosperous 
merchont bons, 
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A centuries-old event in the hills above Genoa, the annual 





sheepshearing was probably witnessed by wool weaver Domenico 





Colombo and his sons. Although Christopher trained as a wool 


{ irder \ he SeMITY be rhe family BUSINESS, 








Exotic African and Eastern products 
sugar, spices, and slaves— always attracted 
the Genoese, As militant [slam closed the 
roads to the riches of the Bast, Genoese 
merchants gradually looked westward to the 
Atlantic, It was inevitable that some of 
these enterprising tracters twcame explorers: 
Roth actryities share a common element of 
risk taking. 

In the Mediterranean and later in the 
Atlantic context, the same Genoese family 
names appenred time and again: Cattaneo, 
Rivarolo, Spinola, Pinelli, Di Negro, Doria, 
Centurione. One of these clans, the Di Negro 








“People think I was obliged by family tradi- 
tion to join the Spanish Novy, but that’s 
not tris,” saves Columbus's direct descen- 
dant and namesake, ft. Comdr, Cristobal 
Colon AX, “T jotned because I lowe the 
seq, Sailor, helicopter pilot, mocdel- 
ship builder, and father of Cristébal XXT, 
Coldén beheves that despite our extensive 
knowleded of the earth, the spirit of dis- 
covery is not dead, “Nothing is as thrill- 
ing,” he save, “as discovering untouched 
places for yourself.” 


family, mav have given Columbus his start 
a 1 Seafarer 

“EP tom & Ver ear 
1501 letter, “Lentered satling upon the sea 





y age,” he states in a 


and have continued i until today.” Dt is 
possible be had already undertaken one or 
more voyages by the year 1470; after 1472, 
he was evidently committed to the life of 
the sea 

Columbus first sailed the Mediterranean, 
anc his career is only understandable tn light 
of this experience. 

Fis log, letters, and notes reveal a wide 
familinnity with that part of the world. He 
knew Marseille and miry 
have been mvolved in the 
wine and wool trade with 
Spain's Castile. He knew 
the coasts of Aragon well 
and visited or aehted Sicily, 
Sardinia, Corsica, anc the 
Balearic Islands. He yoy 
aped to (Chios off the coast of 
Asin Minor, likely in 1475, 
Beyond, the young Genoese 
could not fail to note, lay 
the Feast. 

In a letter written in 1502 
to Ring Ferdinand and 
Gucen Isabella of Castile, 
Columbus outlined detailed 
sailing directions between 
Cadiz and Naples, for both 
summer and winter. In the letter he might 
have been describing himseli “For this 
navigation there are noted men, who have 
eo committed themselves to it that they know 
all the courses, and what-storms they may 
expect, according to the season of vear in 
which they sail.” 

Many testimonies describe his profound 
understanding of weather-and prevailing 
winds. He correctly predicted storms. He 
practiced weing the sounding line and the 
mariner’s compass, He mastered) reading 
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With o mother lode of 
imagination, artists 
hove athermpted post- 
huomnous Portraits of 
Columbus (above), brit 
his actual appearance 
remiinia a mrstery, Alts 
signature foo poses a 
purzcle: Atop Greek ond 
Latin letters spelling 
(Christoferens, “bearer 
for Christ," sits a cryptic 
pvrimid of letters. Is it 
a Christian invocation? 
Or, a4 one scholar 
urgues, the beginning 
of a jewish prover? Na 
ene mows. We do naw 
that the cursive script 
Columbus used for cor- 
respondence matches the 
printed stvle of marginal 
notes in his books, sos 
handwriting expert 
Charles Hamilton. In 
Columbus's copy of 
Imago Mundi (below), 
he noted thit each 
degree of longitude 
along earth's Equator 
equals 567, Roman 
miles-—an error that led 
to his underestimating 
earth's circumference by 
about 25 percent. 
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Search for Colmeatres 





























Doviicht disappenra—ond so 
daes dinner abourd the Santa 
Varta, a reproduction of 
Columbus s transationtic flag 
ship. Salling along the coasts 
of Rurope and Africa th. similar 
sqmdre-Tritged vessels, Colwrm- 
bus hited fife af the whim of 

the winds, often finding himself 
becolmed for days, with plenty 
of time to read, think, dream, 


ond schernne, 





Lolimbiis beamed posic sea- 


runnahip tot from books burt 
from praciice: to set the onchor 
properly, use a quadrant, esti- 
mote speed ard distance, and 
redid the winds. Standing on 
Santa Manra’s quarterdeck 
crewnrien furl the feavy 
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MRISTOPHER COLUMBUS had left 
the Meciterranean behind when 
events occurred that would irrevo 
cably link him with Atlantic ex 

nloration. In 1476 the Spinola and Di Negro 

families orpanized-a trading venture to 

England, Pive vessels sailed from Genoa, 

passed through the Strait of Gibraltar, and 

entered the broad Atlantic. Near Europe's 
extreme southwest potnt at Cape St. Vincent, 


they wore attacked by French pirates. 





n the bitter battle; ships from both sides 


Cut the hark om these ever- 
green shrubs ona gut ooces an 
hloricrous, transphirent resin 
colled mastic. Cultivated on 
Chios, aomoauntiinens ttn 
in the Aegean Seo, mastic 
shrubs were valued by the an- 
cient Greeks, who prescribed 
the resin to purify blood and 
treat rheumatism. Columiiss 
visited Chios at least once, 
sent by Grenoese traders eager 
to cash in on this lucrative 
crop. Today mostic ts usec in 
vornshes, dental adhesives, 
and perfirmes. 





were sunk, inclucing the one the Genoese 
arent wes on. Although many drowned, 
Columbus reached shore, near Lagos in Por- 
tugal. Soon the young sailor made his way to 
Lisbon, where a new and important stage in 
his life began 

Lisbon's Praca do Comercio, where explo- 
ration caravels and spice ships once moored 
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‘Agus estuary widens out into the Atlantic. 
Bat time has éraserd virtually all traces of Co 
lumps, A SHeniicant partof the 15th-century 
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Portuguese archives, as well as the Genoese 
(juarter near the waterfront, was destroyed in 
the catastrophic earthquake of 1755. 

In Lisbon, Columbus naturally established 
himself among the Genoese. He joined ina 
stimulating atmosphere of ocean exploration. 
A long rivalry between Portugal and Castile 
was continuing along the African coast and in 
the Atlantic. Maps displayed newly discov- 
ered islands: Madeira, Porto Santo, the 
Azores, the Canaries: There were also imai- 
nary ones: Antilia, S8t. Brendan’s, and Brazil. 


Search for Columinis 


al THE EARLY VOYAGES CIF 

CHRISTOPHER COLUMBUS 
iF ypically kept. on a short leash during his 
| \y ears as a commercial agent, Columbus 
s somielimes ventured far offshore. He , 





Many sailors felt about the Atlantic as had 
l2th-century Arab geographer Al-Idrisit “No 
one knows what 35 in that sea, because of 
many obstacles to navigation—profound 
darkness, high waves, frequent-storms, innu- 
merable monsters which people it, and vio- 
lent winds. No sailor dares to penetrate it; 
they limit themselves to sailing along the 
coasts without losing sight of land." 

So the Atlantic became known by the Arab 
name, Sea of Darkness. A 1367 chart depict- 
ed a giant figure with arm upraised, warning 
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Hamilton firmly believes that the text 1s in 
(Columbus's handwriting 

The letter displays Toscanelli's knowledge 
of travels to the Orient by Marco Polo and 
others anc describes how one might travel to 
the Fast by calling west from Europe. First, 
he said, vou would reach Antilia (mythical) 
and then the rich island: of Cipangu (Japan). 
It would then be a fairly short sail te the 
Asian mainland and its spices and precious 
stones. Further, the letter tells of the great 
prince of Cathay (China), the Grand Khan, 
who had sent emissanes to the Pope seeking 
teachers of the Gospel. These themes are 
repeated in later writings of Columbnis. 

With the letter- was a map incorporating 
Toscanelli’s theories; Columbus probably 
possessed acopy. The Toscanelli map and 
letter either began or confirmed Columbus's 
interest in the idea of sailing west across a 
relatively narrow Atlantic clirectly to Asia. 
These documents must have been among the 
mariners most prized possessions. 


OLUMBUS BEGAN to collect evt- 
dence of what might lie beyond 

. the western horizon. He sought 
— sailors and island residents who 
could contribute to his growing store of 
rumor, conjecture, and data. He placed this 
matenal in what be called his “papers.” 

We know that he heard, ancl evidently 
believed, the tale of the island of Antilia 
and its Seven Cites. Supposedly, in the time 
of Henry the Navigator, a Portuguese ship 
was blown off course to the island, where 
the crew found remnants of settlement by an 
Iberian archbishop and six other bishops, 
Columbus also heard reports-of other islands 
to the weet of Madeira and the Canaries. 

From one Martin Vicente, a Portuguese 
pilot, he learned that, some 1,400 miles west 
of Cape St. Vincent, the sea had yielded a 
piece of wood catved by human hand, which 
must have drifted from the west. A simular 
piece had been found on Porto Santo. 

An avocation helped Columbus grow asa 
cosmographer: With his brother Bartholo- 
mew, who had come to Lisbon, be began to 
produce and sell marine charts, Other maps 
available in this marine entrepot kept him 
abreast of new discoveries and settlements. 

Priot to 1492, Columbus sailed extensively 
in the Atlantic, where he learned open-ocean 
navigation. In addition to the Muad#ira 
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journeys, Columbus tells us that he made a 
voyage to Porto Santo in command of two 
ships. He continued his interrupted 1476 trip 
to England, sailing there “with the Portu- 
ruese,” On that or another trip he went to 
Galway Bay in Ireland. There, he reported, 
two bodies with “strange features” had 
wished ashore in two small beats. In a sec- 
ondary source Columbus says that in Feb- 
ruary 1477 he traveled a hundred leagues 
beyond Tile (Thule), where he noted the im- 
mense tides. Perhaps he had reached Iceland, 

The difficult northern navigation certainly 
appears Very familiar to Columbus: "The 
trade and traffic from Spain to Flanders con- 
tines substantial, They are great sailors who 
sail this route, ... In the month of Jan- 
uary... itis rare that there are not some 
strong ENE and NNE winds, These... are 
savage, cold, and even dangerous,” 

In the log from his first voyage to the New 
World, Columbus displays his experience in 
the wintry Atlantic: “We will return from the 
Indies with the westerly winds, which I have 
observed firsthand in the winter along the 
coast of Portugal and Galicia.” 

His long passages southward were espec- 
ially useful. Genoese trade with Portuguese 
Guinea and the new Castilian colonies in the 
Canary Islands involved Columbus in more 
than ene trip from Lisbon to the African 
coast. He displayed knowledge of the Cape 
Verdes, the Canaries, and the Portuguese 
fortress of Sitio Jorge da Mina (Elmina) on 
the Gold Coast. 

These African expeditions further prepared 
Columbus for his enterprise of the Indies. 
They invelved bim directly in long-distance 
navigation and the outfitting of vessels for 
such voyages. They exposed him to the land- 
scam? and products of the tropics. 

Now he knew, despite age-old beliefs, that 
the torrid zone was inhabited. This had wider 
implications: No place on earth was forhid- 
den. Man could travel to, even settle, any 
part he could reach. His southern voyages 
involved Columbus in trade and barter with 
indigenous peoples —black Africans and Ca- 
narian Guanches. He also became acquainted 
with the slave trade, in which Genoese, Por- 
tuguese, and Castilians were active. 

Cin his long African passages Columbus, 
like other dead-reckoning sailors, grappled 
with the problems of time and distance on the 
open sea. He says; “In sailing frequently 
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wife's sister, in nearby Huelva. This would 
freé him to pursue his enterprise at court. 

As to Columbus's appearance at the time, 
accounts agree: Plainly dressed, he was tull 
and heayyset, of ruddy complexion, with an 
aquiline nose set in a long face, His eves were 
eray-blue and could sparkle with emotion, 
Although the widower was only 34, his hair 
treaty Was white. 

His accent immediately marked him as a 
formener to Castile, but Columbus could be 
eloquent when the force of his enthusiasm 
burst through the barriers of language. 
Beneath an outwardly cordial manner, tem- 
pered with gravity, there lay concealed a 
massive pride and a quick, flerce temper. 

By now his spoken Genoese was probably 
tinged with a sailor's patois. He may have al- 
ready acquired Castilian on voyages to Ciidiz 
or Barcelona. Virtually all his writings not in 
Latin are in Castilian, But many Portuguese 
usages dot his notes and letters, showing that 
Coltrmbus had also learned that language in 
Lisbon or at sea with Portuguese mariners. 

In need of shelter until he could settle his 
son, Columbus heard that-a local monastery, 
Santa Maria dle la Rabida, housed travelers. 
He and Diego walked the short distance from 
Palos to the monastery, carrying their per- 
sonal possessions. In later years he must 
surely have considered his arrival at La 
Rabida providential. 

A serene and lovely place, the monastery 
stands on a pine-covered eminence, overlook- 
ing the junction of the Tinto and Odiel Rivers 
where their estuary flows out toward the 
open Atlantic, This was a house of Francis- 
can friars, and its guardian, Antonio de 
Marchena, was to be a figure of supreme 
importance to the carcer and mission of 
Christopher Columbus. 

Marchena belonged to the Observantines, 
aeroup with an apocalyptic agenda: Looking 
to the end times, when all the world would be 
converted to Christ, they hoped to recover 
Jerusalem's holy places from the Musiims, 
Significantly, these tenets became ruling 
motives in the life and writings of Columbus. 

The Genoese manner and the friar became 
fast friends. Columbus received spiritual 


and intellectual counsel from Marchena, an 
educated man and dedicated cosmographer, 
and possibly acerpted help in composing and 
reading Latin and Castilinn. More important, 
the friar had access to the power structure 

Bt court. 

Columbus's religious beltefs must have 
intensified during his time at La Rabida. He 
is reported to have been regular in prayer and 
at Mass and to have possessed and used a 
Book of Hours, reciting it like-any church- 
man, Some later writers have expressed 
doubt about the sincerity of his faith, but it 
was not questioned by clergymen who knew 
him. Even beyond personal piety, Columbus 
began to believe that his plan for Atlantic 
navigation wasdrvinecly supported, that it 
was somehow connected with God's purpose 
for the world 

Antonio de Marchena wrote a letter on his 
behalf to Hernando de Talavera, the queen's 
confessor, The letter asked the right to peti- 
tion the roval council, which made recom- 
meritlatiors bo the crown. 

The itinerant court was then at Cordoba, 
more thana hundred miles away. Columbus 
made his way to the city and found it a 
crowded, bustling military camp, the 
advance base for the war to regain Granada. 


[HE LAND to which Columbus hac 
come was-not yet the Spain we 
know today. The marriage in 1469 
. of Ferdinand of Aragon and Isa- 

bella of Castile united several Christian king- 
doms. As their court-moved around the land, 
the monarchs gained control over local nobles 
and authorities and built an army that would 
one day be Europe's most powerful. These 
were kingdoms on crusade against Istam. 
This 700-year battle, the Recenquiste, had 
shaped a warrior people, created a dominant 
language —Castilinn—and fostered ardent 
Catholicism. Christian rulers had pushed the 
Moors southeastward until they occupied 
only the Kingdom of (ranacda. 

After submitting his petition, Columbus 
began a seven-year struggle for approval. He 
appeared repeatedly before Isabella and Fer- 


dinaned, making presentations to the roval 





Empire Placa in Lisbon commemorates the seafaring glory days of Portugal— 
but not of Columbus. In 1488 his plan to sail west to the Orient was again 
spurned by King John U, after Bortolomeu Dias discovered o route east oround 
Africa, Dejected, Cotumbus returned to Spain on his search for a sponsor. 
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orinted in Vermuce in 14/77, Christophe 
Lolumbus hac cherished this book anc stud 
lec itover many Vears. Leafing through the 
pages, | saw that they were covered with 
arena) Does 

At the end of the printed text were five ad 
litional handwritten pages, mcluding Colum 
bus's copy of the Toscanelli letter. On the last 
i these pages was a finely drawn, delicately 
tinted planisphere (page 35), with the Equa- 
bor ane | (her maior dr ding lines traced on 
ts suriace. As] puzzled oul the Latin notes 
in the sphere, | lel a surge of excitement 

Here, [ was certain, Columbus had placed 
his master plan on paper. lis notation on the 
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King Solomon's treasures came from “Ophir, 
now called the Land of Gold. tn India.” The 
text ceseribes how, from a kinecdom on the 


Se of Tarshish, he recetved silver, “e 
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phants, peacocks and apes.” There was 
sotnething familiar about the quotations; then 
[ recalled that the narrative of Columbus's 
fourth voyage to the New World and a let- 

ter from his later vears tepeat, aimeost word 
for word, the same themes —the search for 
Kung Solomon's mines, the gold of (phir, 

the valoabies from the Seacof Tarshish, the 
oiches of India. To the end of his days Chris- 
topher Columbus would 
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aspect of his nature 

Opinions differ widely about authorship of 
the notes. German paleographer Fritz Stres 
cher clairrver 





that only about 220 could be 
attributed to Columbus, Cn the other hand 
tolian scholar Cesare de Lollis belheved that 
nearly all were his; Charles Hamilton agrees. 
I found many connections between the 
mirgfinalia and other Columbus witings 





Following his forebedr's footsteps, 
Cristobal Colin AAA signs the register 
at Loa Robido, a Sponish monastery. 

Here in 1465 Cobimbus was befriended 
by Friar Antonio de Marchena, who 
become his contact with the royal 
court. Clereymen hed Columbiss, 
whose ideas, notes, and sketches—asuch 
on the planisphere (right) showing the 
Far East as the Far West—were often 
heavily influenced by Scripture. 


Cross-referenoes exist, Other unifying factors 
incluce language, handwriting stvle, ancl con- 
sistent Latin errors, The notes were clearly 
created by ane dominant mind and forma 
coherent whole 

Many reflect his curiosity about astonish. 
ingly diverse topics: the Evil Eve, fine horse- 
Hesh, the Colossus of Rhodes, the death of 
Attia, medicine and disease, chomeleons, the 
Punic Wars. Amazons, the Oreck origin of 
Latin words, [carus, Plato, St. Paul, Alexan- 
der the Great, one-eved Scythians, birds of 





Revit, and the precious stones and metals of 
the (Orient. Cine entry af- 
litt: 
tian belief in life after 
death. Underlining 
Pliny’s skeptical state 
ment that mortals could 
not become immortal, he 
declaresin the margin 
This & untre 

His belief in the value 
of personal expenence 
and practical experiment 
is also displaved. The 
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notes disclose his strugele 
Lo Meqeure, comprehend, 
and master the secrets 
He was 
obsessed with time: he 
repeatedly measured the 
length of days, months, 
and the solar vear 
toolumbus calculated 
and recalculated the days 
unt the end of the world 
Among the Historia 
rerum cndpapers is a 
chart entitled “vin 
account of Lhe (reation of 
the world according to 


Of the @arth 


the Jews "Tt recounts the 
years from the time cf 
Adam “until now, the 
Year of the birth of Our 
Lord of 1481.° Columbus determined 
that there remamed 150 years to bring earth's 
fodless multitudes into Christ's fold 

Vital clues to his vision of the universe are 
riven, and the writings reveal his debt to 
early geographers, especially Ptolemy, a 
second-century Alexandrian. Both believed 
in an immovable, spherical carth at the cen- 
ter of the universe. Ptolemy divided the globe 
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inte seven climate zones. So did Columbus. 
Ptolemy's earth featurec| one great island 
of Furasia, with an incomplete Africa 
appended, surrounded by the Ocean Sea. 
Completely missing from Ptolemy's world 
and Columbus's were the Americas and the 
vast Pacific Ocean, 

Columbus made a rough measure of cast 
west distance by calculations 
in hours and degrees. He 
knew that 24 hours of 15 
degrees apiece would encir- 
cle the earth, but be clung 
to an outdated vet common 
misconception that the size 
of a depres was. 567), Rie 
man miles, Consequently, 
he underestimated earth's 
circumference by some 25 
percent. 

Columbus eagerly sought 
scholarly support for his 
theory that Asia lay a rela- 
tively short sail west. In the 
Imago Mundi, he found an 
assertion from one of the 
apocryphal hooks of Esdras 
that the world was six parts 
land and one part ocean (arc- 
tually more than 70 percent 
is water). D'Ailly quoted an- 
other statement: “According 
to -Aristotle the end of 
the inhabited lands to the 
east and the end of the 
inhabited lands to the west 
are quite close and between 
them is a small sea, naviga- 
ble in a few days.” Colum- 
bus repeated this verbatim 


in the margin; one can 
almost see him nociding in 
RETRCMET(. 


Thus, although as a prarc- 
tical navigator the Genoese 
knew his leagues and miles 
well, his foray into theoreti- 
cal cosmography was adismal failure, He 
clung stubbornly to unclerestimating the 
length of a degree and overextendding Asin 
eastward. But, of course, without these 
errors, Columbus might never have made his 
momentous VovaApeS 

Columbus's geography was colored by fan- 
tasy and legend. In one book he writes of wild 
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men al the ends of the earth “who cat human 
flesh; they have corrupt and horrible faces.” 
Perhaps he expected to find what he bac seen 
painted on parchment charts: Arabs riding 
camels, Christian king Prester John sitting 
on his throne in exotic lands. He hoped to see 
the Grand Khan, China's Mongol ruler, 
unaware that the Mongol dynasty had ceased 
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Its reign more than a hundred years before 

In 1488 Columbus made another visit to 
Portugal, again seeking support from John I 
The timing was abysmal: The court was cele- 
brating the return of Bartolomeu Dias with 
two caravels from his voyage around the 
Cape of (rood Hope, thereby opening the 
eastern route to India. 
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aspect of his journey; he intended sis the 
forthcoming Indies revenues should primarily 


he 


dedicated to the recovery of if Jerusalem 
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Lest stronghold of the Moors in Spain, 
Granida’s towering Alhambra stymied 
King Ferdinand ond Gween Isabella, 
who were determined to drive out the 
Muslims. Consumed by this holy wir, 
thev hod little interest in Coliombus and 
his incessant pleadings for putronige. 
But when the ioors surrendered in 
1492, the monorchs, seeking new ven- 
tures, surrendered to Columbus. 


spain and back, Columbus reached and ex 
‘+ Bahamas anil the Greater Antilles 
encountered the great South American land- 
mass, and coasted the Caribbean side of the 
Isthmus of Panama. 

The ishinds and mainiand he aghted clid 
not resemble fis vivid dream ¢eography. Re- 
fusing to accept that his Indies were not Asia, 
he continued to seck the Grand Ahan and the 
source of Salon es. Exploring Cuba, 


he made his crew 4wear that it was the Asian 
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mainland. On the coast of South Americ 
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Locrtain that Flispaniola was the “end af the 
East,” he said: “Either itis Ophir, or it ts 

Cipangu.” He would go to his grave 

believing all af it, 

NW BETUBNING from. his first voy- 
age, Christopher solace Wis 
showered with honors. He rode 
out on horseback wit H King Per 


ting in the presence of the king and queen, He 
was now to be tthed “Den.” Far indeed had 
the weavers boy come; up, a5 Columbus 
himeelf wrote, “from nothing.” 

Has tiiumph was uneasy and short-lived. 
pete eie crew at courk, where many tis- 
dained him asa forcigner. And the brilliant 
navigator proved to be a hansn arc question- 
ellion flared in the 
colony be hae Pee fon neste during 
his second vovage (see the article al port Lk 
Ieabeta | berinning on poge 40), and t he w 
returned to Spain humiliated, in chains The 
crown a inal; had opened the meplorel ion of 
the Indies to other captains 

Columbus labored for restoration of his 





able aciministrator: Re 





awards and benefit= all these he had care- 
fully decumented in his Gece of Prrutieges to 
assure that they would br passed on to hes 
sons and their descencants Graciually he re 


rainer| a cdegree of royal favor, and revenues 





*They that go down to the sea in ships, that do business in great waters,” reads Psotm 


1O7, “/the Lord! bringeth them unto their desired boven.” But the Nina, Pinta, and 


, i ag ee E1 Pall 1 
ae hae te CM co) CRT Le cl beatae Coy ti 14 at Ba eta i iINPel ree i Lol ih, the | itt Hs hens ii 


The last part of the Acdmiral’s lite was moved from city to city, he retired to a mod- 


plagued with illness, On his first vovage he est house at Valladolid. In the spring of 15 
noted the “sere eves” that later disabled him atage 55, Columbus complained, “This tll- 


He may have contracted malanaandtyphus, ness now works me without pity, Cardia 
nie probably utfered from eter’. yt con pala ations har pron ibly set in: Ais hoe 
drome, which combines eve and urinary tract was swollen with dropsy. The end was nea 
disorders with arthritis His testament reveals a conscience not yet al 
Columbus was sustamed by his firm refi rest. He ordered Diego to “provide for Ben 
pious faith. He resolved to give up scienc triz Enriquez, mother of my son Don Ferdi 
and “cleave to the Holy and Sacred Scrip- nand, so that she might live decently, aso 
tures,” for he was convinced that prophecies person to whom [Lam so greatly indebted.’ 
20, 1506, Christopher Columbus 
was buried in Franciscan robes 


eenger of the new heaven and the new Perhaps now the striver, the bearer for 


had been fulfilled by his voyages to the On Mi: 


Indies tri 02 Sabo mate me the mes Med, ani 


77 8 


earth He showed me where to find it Christ, had fownd the paradise at the cast end 
With the help of clerics, he began to write his f the enrth 

Book of Prophecies, which foretold the com His body was removed to a monastery, the 
ne world unk Cartuja of Seville. Yet hrs spirit wes restiess 
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Santa Moria never reached the Orient, chancing tnstead upon another world. Theat fact 


Clhided a dewout and driven Columbus, forever fomous for what he forever denied, 


evenim death, His bones were shipped i) roe to noble stale, he inwardiy clisd 
] + ae E 4 F ee 1 ne j a 1 i ; — 
“Art i Domingo al it LSS) (to rest Witi ho i citarlels pe ae while arent Peking thew 


in the cathedral. His presumed remains were privileges. Not highly educated, he deepl: 


moved to Havana in 1796 ond thence again to wiTres learning. Believing that his tod 
Seville in 1899, But were they? The argument would open for him the sea road to thi 

still rages; some claim that the wrong bones Bartnivy paradise, he felt empowered on his 
were moved from Santo Domingo and that he mission by the Holv Spirit 

still rests in his beloved island of Hispaniola At the end he had tnumphed over bis 
so.even the Admiral’s honored dust still detractors to conquer the Sea of Darkness 


a 
arouses passionate debate While pursuing one vision, he inadvertently 
realized another: the outreach of Europe int 
HO THEN Was Christopher a hitherto separate, but henceforth vasth 
Humdus? Aman both of and Wicker work 
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shores yielded. no pot tof feold for 
Columbus's first major settle- 
ment, now in ruins. Disease, 
rebellion, and the sparsity of 

, riches doomed it from the start. 
: -Paintings by ARTHUR SHILSTONE 
aa 








t was aspectacie untike 
any ever seen west of the 
AZOTEeS. 

Trumpet blasts sounded 
through mountain. valleys. 
Drums echoed. Banners of 
spain and the church rip- 
pled above a helmeted, 
armored parade 
of adventurers 
flanked by fero- 
cious hunting clogs 

Perhaps most ter- 
rifying of all were men 
on horses —half man, half 
benst to the eves.of Taino 
Indians along their route 

[n the endless search for gold 
that characterized his explorm- 
tion of the Indies, Christopher 
Columbus in the spring of 1404 
led his men from La Isabela, the 
first Evropean town in America, 
to the internor of Fapafiola (now 
Hispaniola), 

His impressive Grand March 
“fairly astounded” the natives 
and convinced them that the 
Europeans “were mighty 
enough toe attack and hurt 
them,” wrote contemporary his- 
torian Bartolome de las Caeas, 

Yet this trimmphant march 
inte the mountains was but a 
flickering moment of glory in 
the shart, miserable history of 
La Isabela. 

The town had been founded 
in the wake of calamity: (hn fils 
first voyare, folumbus had left 
49 men on Fepafola at La Navi- 
dad, a fort hastily erected near 
the wreck of his flagship, the 
Santa Maria 

Returting from Spain on his 
second voyage in 1403, Colum- 
bus found the fort burned and 
all his men desc. Taino Indians 
told him some had died of dis- 
ease; others had been killed 
battling hostile natives. 

The La Navidad debacle 
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eowed seceds of distrust that 
were to plague Columbus's 
dealings with the Taino and pot- 
son his attempts to govern the 
island be claimed for Spaim 

Though distrausht at the loss 
of La Navidacl, Columbus stuck 
stubbornly to his mission. He 
ordered a search for any gold 
his ill-fated sailors might 
have buried. He then set off to 
find a more hospitable location 
to establish a permanent 
settlement. 

The fleet of 17 assorted ships, 
crammed with 1,200 or more 
mien, sated eastward along the 
coastline. Battling contrary 
winds, they took about a:month 
to travel just seventy miles 
They finally anchored in o 
lovely bay, open to the north- 
west, Tt was fed by a river and 
wis pierced by a promontory 
Columbus described asa “well 
situated rock” on which 
to: build 

Visible in mountains nearby 
was a pass leading to what the 
explorer believed was an 
interior glistening with gold. 


¥ 


Almost immediately, con- 
struction began on La Isabela, 
named for Spain's queen and 
Columbus's benefactor. Before 
its abandonment, the town 
would function barely five years 
and sorely test its founder, 
the Viceroy and Governor of 
the Incies and Admiral of the 
Lcean Sea, 


National Geagraplic, January 1902 








RATHLEEN A. DEAGAN, curatar 
of anthropology at the Florida 
Museum of Natural History, has 
excavated Spanish colonial sites 
for nearly 20 years. She hears 2 
University of Florida team that 
located La Isabela's residential 
ares in 1989 ond has cataloged 
mare than 1.5 millign objects 
from the site 
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ing La Isabela’s storehouws 
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These tiny globules of mercury 
Were broweht to the setllement 
1 i 
by Columbus 
element 


Mercury. an @seential 


in the smelting of gold, was 


shored in wooden casks. which 
were probably left in the store- 
house after La Isabela was 

AS the wood rotted, 


; ge 
the liquid metal fowed into 


abanconec 


the soil, to be discovered and 





ollected 5.00 years later by José 
FM, t Wf Venezuela's 
Universicad Nacional Experi 
Voirancla 


He has been excavatine the 


ruse git 


monial Francises ch 
site for the National Park Ser 
vice of the Dominican Republic 
since LOR? 

For Professor Cruxent—and 
for me, leading a University of 
Florida archaeological team thal! 
joined him in 1989—the shim- 
mering droplets reflect the 
hopes and failures of Colum 


hiss first town 





The 
Admiral’s 
fragile 
empire 


mest beautiful island, 
wrote (Columbus of Eenaficda 
Vfter opening a route inland 
with his Grand March, he again 
Set Sal to explore (map inset) 
Coasting Cuha, he wae con- 
WET ec it was the ASM main 
land and made his men swear in 
fercement—uncder threat of 
having their tongues aliced out 

In 1496 Columbus sent a let 
ter trom Spain ordering his 
brother Bartholomew to cut 
through to Espafiola’s south 
coast and establish a new town 
which became Saute Domino 

Continued expansion spelled 
disaster for the Taino, who were 
coon decimated by the Span 
nds anil thetr diseases “Tarn 
CUlEITEe SUTVIVES IM Ornamental 
ceramic faces (top left) and 
carved shel) beacls (left) 

Traces of the island's Taino- 
European-Atfrican heritage echo 
Estella Maria Pe 


ta and ber granddavuehters (far 


ee Se ee 
in the fc ee a 


th), who live in El Castillo, a 


Village near the La Isabela site 


Cine of the early parties sent 
In more 
than fifty streamilets and riv 


ers, Wrote the piiveician who 


to find gold reported it 


nocompaniod Columbus's sec- 
ond voyage, Alvarez Chanca 
“EVER Vet, 


shin, hes such a thing been 


ance the cre 

mE 
or read of for on the return of 
the ships from their next voy 
fee. they will be able to carry 
back sucha quantity of mold as 
will fill with amazement all who 
hear of tt 


Despite such promising 
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The Taine (ndians sum 
bered close toa million 








accounts and a few ti PNA ine 
Laine gold artitacts, Colum- 
bus's expeditions inte the region 
around La Isabela produced lit: 
the gold to enrich the coffers 
of Spain 

It was a bitter disap pokot ment 
for Columbus's men, many of 
them veteran Spanish solciers 
from the comguest of the Moors. 
They had been inspired by 
the Admiral’s vow to present 
King Ferdinand and Queen Isa- 
bella with “as-much gold as 


they need 





After 500 years, stones yield the tale 


of Columbus’s “well-situated rock.” 


— watch on La Isa 


helps snore, the remnants of the 
Acimiral's house—America § 
aldest surviving European con- 
struction —lie encircled by a 
Will eft) that was uncovered by 
Professor Crixent 

Experts had long assumed the 
mocett 14-by-48-foot home had 
been built entirely of cut stone, 
but recent discoveries show the 
long walls were made of hard 
packed earth, coaledd inside anc 
cut with thick tome plaster 

The west wall has been lost to 
erosion of the clitf betow it, Gut 











the others have been spared by As part of the cleanup, tractors 
the centuries—and from an un- accidentally pushed parts of the 
fortunate mistuke some 40 vears site into the sea. Fortunately for 
ago. Dominican Republic leader Columbus's howse, its position 


Generalissimo Rafael Trajitlo at the edge of the cliff protected 
had ordered the area prepared it from the tractor’s blade. 
for the arrival of clignitaries. Tiles from the Acimiral's row, 


stacked near the ruin by archae- 
ologists (below), are linked to o 
major find acrass the bay 
There, Croxent excavated a 
beehive-shaped kiln used to 
mike bricks, tiles, and pottery, 








That discovery shattered 
centunes-old behets about 
Columbus's town. The kiln and 
the artifacts around it revenled 
that, in addition to the main 
site, Columbus established an 
other settlement nearby. Before 
the kiin was found, researchers 
believed that European ceram 
les had not been produced in the 
ew World until decades later 

An artist's conception of La 
Isabela (above), based on vears 
al excavations, shows Colum- 
buss bowse domt- 
nating the shore, 
far right. To the 
left stands the colo- | 
ny 3 church, where eer 
the first holy bell In PART 

" BY TOUR 


fanrin the Amer — 
SC LETY 


A, RESEARCH 
PROJECT 


eas, Hevoned it are 
houses thought to 
belong to expedition officers, a 
hospital, and, at far left, the 
113-foot-long sterchowse 

Attne rear of the site, excava 
tions funded by the Society, the 
NWatenal Endowment for the 
Humanities, and the University 
of Florida have revealed La Isa. 
bela’s residential area, along 
with refuse worth more than 
gold to archaeologists 


America’s welcome: disaster and death 
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Bloodshed and rebellion Th 


s 
' olumbus pledeecd to 


Spain's Catholic monarchs that 
he would convert the Indians ta 
the “holy faith,” but his legacy 
was one of distrust, subiuga- 
Hon, and bloodshed 

The peace between the Euro 
peans and the Taine was shaky 
at best when, m 1494, (colum- 
bus sent a group of men led by 
Alonsa de Hojeca to reinforce 
the inland fortress of Sante 
Tomas. Ala river crossing 
Hojeda seized a Taino chief 
and two Companions. Accusing 
them of stealing clothing from 
some Spaniards, he cut off an 
carol one of them (above) and 
sent the other two in chains to 
La Isaheta. 

After this incident the Taino 
retinliated against act of vie- 
lence—and orainst intolerable 
taxes. Forexample, a fer of 
three ounces of gold every 
three months Was levied Of 
Indians over the age of 14 
in golel-mining districts 

Defense against Indian 


om | 













attack was provided by such 
lite mcetieval WEADONS As 
hand cannen and crossbows 
Excavations uncovered iron 
cannonballs (top right) as 
well as part of astone mold 
used for making lead or iron 
ehot. Archaeologists also 
found fragments of chai 
































mall and metal tips from dagger 
ecabbarcde (below right), 

The colony was soon threat- 
ened from within. In 1494 Coe 
lumbus's brother Bartholomew 
began to relocate able-bocters 
men to Santo Domings, which 
hud-o better harbor and was 
closer to the richer gold 
deposits of the south coast, 

[Infuriated over harsh rule by 
the brothers, emboldened by 
their absence, and desperate 
from near famine, the mayar of 
Lia Isabein, Francisco Roldan, 
rallied supporters to insurrection 
in 1497. Colonist: and tatives 
stormed the storehouse (below), 
loging weapons. Abandoning 
the town for the western part of 
the land, they allied them- 
selves with the Indians there 
imbus, returning from 
spain in- 1498 te find br domain 





Co 


eplitand his support dwindling, 
hac no chotce but to recognize 
the settlement of Roldan and his 
followers as leprtimaie 


Enchained by ambition, the 
Admiral is recalled. 






i 1. dream of a New 


World empire sinking on the 
horizon, a cthamed, humilt- 
ated Columbus was rowed 
out to a caravel bound for 
Spainin 1500 

Ferdinand and [sabella 
Wery cuisturbed 
by reports of Columbus s 
excesses—charges that he 
ruthlessly ordered the exe- 
cution of Spaniards who re 
belled against him, refused 
to give supplies to those who 
(ispleased him, and enslaved 
Indians against the express 
orders of the king and queen 

Just.as alarming were rumors 
that he intended to hond the 
Indies over to the covernment 
of his native Genoa 

The Spanish monarchs sent a 
royal investigator to Espafala 
He wasted litth time in impris- 
oning and deporting Columbus 

Aboard ship the caravel’s 
master offered to unlock €olum- 
buss chains. But the Admiral 
insisted on keeping them, wear: 
ng his “erentiniury and great 
injustice” like o bartge of honor 

His gesture had the desired 
result, Horrified al news of their 
Admiral in c 
queen ordered his release, but 
they did not-restore his duties or 
his ttle as oovernor 

By the time of Columbus's 
prentest humiliation, La Isa 
bela-was aiiemal memory, 


ha) been 








iains. the king and 


aly 
Pua 


abandoned two years éar- 
lier in favor of Santo. Do- 
Mili he com plete WES 
the colony's failure thas it 
was considered curved: 
Natives reported seeing 
the ghosts of starved, 
work-worm Spanish gen- 
Hemen who in greeting 
ited off their hears 
along with their hats 

Columbus's career as a 
colonizer wae over. He 
again Sailed to the West, but the 
Azine Admiral was by then onli 
one of several adventurers 
exploring the Dncles 

[In his last days, perhaps gar- 
ing on a crucifix like one found 
at La Isabela (above), a still cle- 
fant Columbus mented that he 
had a God-given night to govern 
all the lands he had discovered. 

“T presented [to Spain| the 
Indies,” he wrote in his wil 
“Leay presented, becawse it 
evident that by the will 
of rod, eur Sovereign, | 
gave them, as a thing 
that was mine.” [] 
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Parntng with chocolaty seit as if riers fo fhe Atlantic, the Hoare River 


rléces through dunes of the Namal Desert in Skeleton Coast Park. Sisch 
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riverbeds can remain bone-dry for years, ovellen only rarely by rates ta the cast. 
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| { Fary cyes belp the fittest survive in the Namib, Morning sun warns a sand 


dune, home to aomale Angolosanrus lisard (left), [t pokes tts bead out to 


= 


make sare the coast is clear of predators—mainly birds of prey — before emerging 
fe ferage for areen mores shoots and windilown detritus Chat collects on the dune. 
An atert lioness quards a seal she killed on tie beach and dragged far tnland 
fora sofitary meal away from jackals, Drones aise prev on_qgemisvok, ostriches, 
eren_qrrajjes. Det the park's bons bare long ’ren pesteqed. Now all are gore. 
Some were eilled outride pare boundaries iy livestock berdomen: others were 
forced to leave ly drought. 

Keen students of nature and renowned for their thorougimess in recording 
if, toe Awstratian-bern Bartletts have been itving on the Skeleton Coast and 
ftlenng tf for eight years. Tbetr interest was naued Oy reports heard during 
the sit previous years they spent filming Namibia's Etosha National Park, about 


a bvendred wiles intama. 








iraffes drift through a cloak of fag, the Namiiles great wet equaliser, Rain 
8 falls so seldom that it counts for virtually nothing, fut coastal fag forms 

















most nights and floats as far as 60 metles inland, Condensation front the mist 
nourishes everything from insects to giraffes, which feed on moistened tree Leaves. 








FD aw canteen, a prickly naras frait full of pulp and nutritious seeds gives 
sustenance to a black-bocked jackal (above). Elephants, byenas, ostriches, 
and mony other creatwres also fred on the nares plant, endemic to the Namib, 


Like a botanical divining rod, its roots reach deep to unfailingly locate a water 

reserve, Nanwe-speaking peoples, whose ancestors frequented the coast, made 

multiple ssc of the nares. Prebistoric enltures also depended on the plant, 

documented by the conpmon presence of its seeds in archaeological excavations. 
Food mweasts a spider whore web pas snayed both a meth ana water droplets con- 

densed from fag. When a shower falls during the December to April wet season, 

iossoms erupt on succulents such as the Lithops, one of which is pollinated by 

a fly (left). Lithops alsa wse foq’s moisture, which trickles off rocks and seeps 

down fo tre roots. 





LL WE COULD SEE at first was a boil- 
ing cloud of dust, storming across 
the desert like some frightful 

dervish running amok. Then 
we realized that there was an 
_ elephant ahead of the dust 
cloud. The clephant was trying to charge us. 

From the front seat of the Drifter, our light- 
weight aircraft, Jen spoke into the intercom, 
“Tt's Flop-Ear!" She identified an aging, nor- 
mally placid bull with a folded left ear. He was 
actually charging the engine noise from our 
plane, in which we were soaring a thousand 
feet above and far bevond his tantrum. We 
were deeply concerned. What was wrong with 
him? Upon landing we learned thateverything 
was a target for Flop-Ear. The old fellow was 
again in musth, the period of sexual aggres- 
siveness that can drive males into a frenzy. 
He had even repeatedly charged a truck. 

It hac taken five vears of cautious ying and 
careful distancing to accustom these elephants 
lo.cur aircraft. As a result, normally we can 
cruise unnoticed, enjoying the magnificent 
sight of elephants dwarfed by the vastness of 
the clesert—something few have ever seen. 

Elephants in the desert? In northwest 
Namibia, an area known as the Kaokoveld, 
such apparitions are not mirages. Neither are 
giraifes that haunt the barren plains and black 
rhinoceroses that ascend steep, rocky slopes. 
Foraging for seasonal grasses, mountain 
tebras and antelope keep a wary eve out for 
lions, whose far-reaching tracks extend all the 
way to the seashore, where they hunt or scav- 
enge seals and other marine mammals. 

Here, too, much more diminutive crea- 
tures, ingeniously adapted, live among, and 
even within, the seemingly sterile dunes. Some 
of the tiounds glisten with a-rose tint from 
garnet sand, anc some even roar when an ava- 
lanche of sand slowly cascades down their 
steep slopes. 

In all, the Nomib Desert stretches 1,300 
miles along Africa's southwest coast." We 
have seen and marveled at the survival tech- 
niques of creatures great and «mall while film- 
ing the lesser known northern Namib, which 
covers some 19,000 square miles. [maging an 
area of sand and rock nearly as big as Lake 
Michizan, and vou can understand why we 
need two Drifter planes and a pair of rugged 
ground vehicles to find the wildlife: 

See “The Living Sands af the Namib,” by William 
|. Hamilton I, GeoGRariic, September 1943, 
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Though that wildlife ranges from the const 
eastward through the Kaokoveld'’s immense 
interior, the animals are protected only within 
a small strip, 300 miles long and less than 25 
mHles wide, which comprises Skeleton Coast 
Park. It was named in part for the dozens of 
shipwrecks whose bones litter its shore. We 
have imagined those early sailors, falling to 
their knecs-on this bleak and forbidding coast 
in thanks for their deliverance, only to dis- 
cover the slow, painful death that confronted 
ther inland. 

Today, even amid such isolation, the north- 
ern Namib’s wildlife is still at risk from poach- 
ers difficult to track over the wide terrain. 
(Conflicts also arise between wild animals and 
domestic livestock raised by many of the 
50,000 indigenous people that dwell in. the 
Kaokoveld. The few rangers, known asnature 
conservators, from Nomibia’s Directorate of 
Wildlife, Conservation, and Research, have 
their hands full. Once wildlife crosses a park 
boundary, it becomes vulnerable to the dan- 
gers well-known elsewhere in Africa, and, 
sadly, even here. 

The Namib has existed for perhaps 55 mil- 
lion years: it ls one of the world’s oldest and 
driest deserts. Rainfall in the park averages a 
little more than half an inch a year, What sus- 
tains this ecosystem isaseries of rivers—rivers 
that. are nearly always dry. In the distant past 
they carved their way hundreds of miles from 
the interior highlands westward to the Skele- 
ton Coast. Today, only if enough rain fall< in 
the highlands do some rivers occasionally 
flow. Thisis by no means an annualevent, and 
when it does happen, the rivers’ largesse 
usually trickles into the sand well short of 
the coast. 

But water remains trapped under the sand, 
turning the dry riverbeds into what scientists 
ctudying this country often call “linear 
oases.” Following these life-giving channels, 
wildlife seeks out Permanent springs—ele- 
phants can tap new sources by digging with 
their trunks — and feedson the riverine vegeta- 
tion sustained by subterranean Water sources. 

How much water flows down the channels 
and how much it varies from vear to year 


For two rewarding decades, Australian photogra- 
phers and filmmakers Des and Jen BARTLETT 
have reported for the WaTIONAL GEOGRAPHIC on 
wildlife, ranging from whales and elephants to bea- 
vers and snow geese. This article was cight vears in 
the making, 


National Geographic, Jonwory 1092 








Katea mitts of dooneca ships helped coristen tie 


Secicton Coast, Tbe trawler Suderkus 
(abore) ran agronmnd mi [9?y. Cormorants 
netton a wrecked fishing boat, the Montrose. 
The qreves of dosens of montern-ern wrecks are 
raion, Put those of counties cariter vessels 
sunk oy perilous winds, fog, and currents were 


neper recorded 


strongly alfect wildlife behavior. We learned 
this the hard way. When we reconnoitered the 
areain 1931], weridn trealize that aproloenrer| 


croweht inftancd had pushercl hunctrecds of ani- 
if 


mals toward the Skeleton Const, where come 
Fring and water sources remained. We saw 
herds of 40 gemsbok and a pride of a doze 
Lion COnCENnIT ited Ait water holes and fione a 
narrow strip of coastal gravel plains. We were 
sure thatwe could film these creatures withina 
reasonable time 

When we returned nearly three vears later 
ait fo Tin the cdrourht had br | r | ne 
Fame Was no longer trapped at the coast but 
had dispersed far and wide, wherever rain had 
fallenentensively cast of the park. [hatishow 
we found ourselves on an eight-vear quest 

And $0 here we ore, based on the shore o 
Mow e Bay In SReleton (ows Park, in astral 


cabin framed by granite outcrops, Several 


heavy fishing nets, strategically draped, help 
to block the wind that constantly assaults us. 
Qur only neighbors are four park staff mem- 
bers whe patrol the desert. 

A dirt road ends at Méwe Bay, and at the 
other end, 280 miles south, bes the nearest 
town, Swakopmund, which we visit every few 
months for supphes and repairs. Along that 
road we must haul all our petrol, bottled gas for 
cooking and freezers, and countless staples. 
However, we use solar panels to nmin a refrig- 
erator, light the cabin, and charge batteries. 
Three times aday, a nature conservator sends 
out weather information by radio, thus linking 
this little outpost to the rest of the world. 


T P| 0 HOME IN on the remarkable desert- 
adapted elephants wasour highest pr- 
| ority, Only in West Alrica, on the 
fringe of the Sahara, do any other elephants in 
the world exist in such an environment 

Although elephant tracks are sometimes 
seen on the Namib's pinkish gravel plains, we 
longed to find the animals where they had 
never been filmed—trekking through the sand 
dunes like some lost caravan from a bygone 
century. 

An aura of myth surrounds these elephants, 
which were once thought to have larger feet 
and longer legs than others of their kind. 





Tackling a morsel that fights back, Suri, the 
Rartletts’ pet suricate —a member of the fam- 
ily that includes monqooses and meerkats— 1s 
held at bay by a ghost crab. On the beach, 
scavenging crabs find an occasional bonanza 
of dead seals, part of the natural mortality of 
marine life nurtured by coastal wpwellings. 


Although they are not a subspecies, some 
researchers beliewe that these elephants do 
represent an ecotype, differing from other ele- 
phants in their specialized adaptation to the 
desert's demands for survival. 

Before our sojourn on the Skeleton Coast, 
we had worked six years in Namibia's Etosha 
National Park, which les just east of the Kao- 
koveld.* We knew well the behavior of Etosha 
elephants, but that did nothing to prepare us 
for the capabilities of the desert dwellers. One 
of these is that during the dry season, desert- 
dwelling elephants need to drink only every 
three to four days. 

We learned that from P. J. Viljoen, a South 
African zoologist who has spent more than five 
years lracking these elephants: “Slang” (his 
nickname means “snake” m Afrikaans) told 
us of once following a group toa water hole, 

“Tt was completely dry, but it didn’t fase 
them a bit,” he recalled. “They didn’t mill 
about; they immediately headed off in a new 
direction. They knew where the next water 
hole was, even though they hadn't visited it for 
a year, I followed them until they reached it— 
38 miles away.” 

Thus, these elephants are dnven into per- 
petual motion to find the desert'’s far-flung 
resources, making it no easy task for ws to find 
them. Over the decades their numbers have 
dwindled alarmingly. In 1970 there were 
about 300, but by the time we arrived 14 vears 
later, ivery poaching and legal trophy hunting 
had helped chiminish their numbers in the 
Western Kaokoveld to only 70 animals, 

To find the elephants and other wildlife, we 
make month-long camping trips from Méwe 
Bay into the desert. Qureventual goal is often 
the dry beds of both the Hoanib and Hoarusib 
Rivers. The Hoanib is the only river that fans 
into.a broad floodplain east of the sand dunes, 
About once in ten years—last in 1984—it 
breaks through the dunes to reach the sea. We 
also investigate the gravel plains that some 
tlephants occasionally cross between the 
Hoanib and the Hoarusib, as they search for 
SUSTEnAnCE. 

Ona typical trip we each climb into separate 
Drifters and fly for about an hour toward an 
area where we plan to film, Sometimes it's 


*See “Etosha: Namibia's Kingdom of Animals,” 
by Douglas A. Chadwick (with photographs by Des 
and Jen Bartlett), in the March 1983 NATIONAL GEo- 
GRAPHIC and “Family Life of Lions,” by Det and Jen 
Bartlett, December 1982 


Natronal Geographic, January 1292 
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Ganias, a tiny permanent 
spring within the park, Be- 

cause no one should ever camp 

near a Water hole—its precious 
contents belong to wildlite—we 
land two miles away, leave one 
plane there, and fly back in the other 
leach is a two-seater) to Miwe Bay. We 
then drive our pair of four-wheel-drive 
vehicles back to the desert camp, a rough 
six-hour trip. If necessary, we return to 
Mowe Bay and retrieve the second Drifter. 
Alltold, we figure we've flown the equivalent 
of twice around the world in our little light- 
weight planes, 

Elephants sometimes visit another water 
hole, Auses, which offers a perfect desert set- 
hing for photography. However, they find its 
water too brackish for drinking and use it only 
for bathing. Next to the water hole, weciscov- 
ered deep furrows in the slope of a large 
dune—wondrous evidence that the elephants 
sometimes slide down the dune to reach the 
water below. We had to catch them in the act. 
To make @ blind, we used ropes to haul ply- 
wood sections upa stecp rocky ridge overlook- 
ing both the dune and the oasis: 

Would the elephants come that way? Again 


Africa's Skeleton Coast 
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ancl again, for 18 maddening and fruitless du 

months, we kept checking: The desert was the two giants approached the 
always there: The elephants never were sione. We expected an orderly descent 
Then one day tt finally happened. We were “Good Lord,” said Des m amazeme 


they re starting to run 


struggling once more over the san d, hauling 
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Exhilarated by the proximity of water, a pair 
ofelephants charge down a dune. With fimd 
leqs bent and forelegs straight, the Oulis raced 
ta the bottom and planged inte a nearby 
water hole, called Amses, for a boisterous 
splash, These desert-adapted elephants travel 
as far as 45 miles a dey and can qo without 
water for tierce or four days. Their knowledge 
af the land has accumulated over many gen- 
erations, as echoed by an elephant included in 
a rock enqraving carved perhaps thowsanals 

of years aq. 








at we doze beneath the stars and contemplate 
this strange and wonderful land 


‘OW LONG have elephants roamed the 
Namib? Many sites have yielded 
rock engravings paIntings, 
some of them crafted thousands of vears AEC, 
that depict elephants, Western explorers re 
ported elephants in the Namib os early as 
1793. Today a few desert-cwelling elephants 
of the northern Namib may occasionally move 
inland and make contact with other elephants 
that live in. anarea of slightly higher rainfall 
But those we observed and filmed did not— 
they were completely at home in the clesert’s 
unforgiving environment 
These sandblasted creatures 
ternble drought did slow their birthrate cur- 
Ing the early 1980s—only seven calves were 
born between 1979 and 1984, and only two 
survived. But during that same period very 
few adults died from the conditions, which 
as many as 80 percent of the other 
desert mammals, inclucing mountain zebra, 
kudu, even hardy gemsbok and soringbok 
Elephants can handle environmental stress 
The toll humans take another matter, Dur 
ine the long drought, many subsistence herds 
men became desperate and turned to poaching 
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for ivory and meat. Military personnel and 
rovernment officials also slaughtered the ¢le- 
phawnts for sport. Dn 1982, TAZ carcasses were 
found strewn over the Kaokoveld: few had 
died of natural causes. 

In 1989, with the severe drought a-‘memory 
and antipoaching mé@asures increasing, we 
photographed nine youngsters following their 
mothers across sand! dunes. Now there are 
some two dozen young, and, thanks im part 
to better protection, the desert-dwelling 
elephants in the western Kaokoveld number 
abot a). 

The elephants woes are bad enough, But 
the poaching depredations suffered by black 
rhinos have provoked 
measures by wildlife 
animits of the Namib, 
follow the dry riverbeds westward as far as the 
skeleton Coast Park, 
found wel CHAS! of the park CIT ease protected 
land. At least 250 rhinos roamed the Raoko- 
veld until the early 1970s. By then poachers, 
primed by world demand from people who still 
believe in rhing horn as a medicinal panacea, 
had gone on & rampage that leftonly about 65 
rhinos standing 

Now the animals literally are caught on the 
horns of a dilemma. [To help save their lives, 4 


desperate counter- 


oiticmals Like other 


the chines sometimes 


but they are generally 
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Permanent desert resort, the Auses water bole (left) attracts elephants only to bathe — they nor 
mally drink from a less brackish spring, To some researchers these desert dwellers represent an 
ecotype because of thetr spectal adaptations. Also, Srey are perbaps the world’s tallest elephants, 
and their age feet and long leqs may mia long-distance trekking. Scasonal flooding turns parts 
of the Hoan floodplain veto besh pasture where oul! and younger adults find grass. Efre- 
weer’, acacia seeds rprout, baving bten softened in an elephants put ana dispersed in ify dang. 
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In an extraordinary gathering of elephants, a berd treks to the next water bole, 
Since O70, when thetr numbers were estimated at S00, they bave been decimated 
iy poachers. After one bloody compaiqn between 1980 and 1982, 152 elephant 





carcasses were fownd tn the Kaokoveld, At about the same tone, a drought 
reduced the birthrate, winch bas since rebounded. With some two dozen calves, 


the population tn the western Kaokorveld stands at about §0 ana ts slowly visions. 
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controversial technique renders them value- 
less to poachers: In two high-risk areas rhinos 
have been tranquilized and their prized horns 
cut off and safely stored away. Among the 
project's participants, conservationist Blythe 
Loutit and her husband, Rudi, chief nature 
conservator, say that the dehorned rhinos 
have shown no marked behavioral changes 
and thattwo calves have been born to hornless 
rhino females. Working independently, with 
support from the National Geographic Soct- 
ety, ecologist Joel Berger of the University of 
Nevada is investigating how fast the horns 
grow back and how horn loss may affect 
breeding, 


ACK AT MOWE BAY, after a month 
B camped in the desert, we try our hand 
. at surf casting in the. nutrient-rich 
waters of the Atlantic. To have fresh fish on 
the menu is a great treat—steenbtras, galjoen, 
orkabeliou, Sometimes we barbecue the catch 
and accompany it with vegetables from our 
tiny sand garden, Swiss chard, lettuce, toma- 
toes, and a host of herbs seem quite happy with 
the cool coastal climate. We enrich the sand 
with compost, kelp, and cormorant guano. 

Just offshore flows another naturalsource of 
ihundance, a permanent force without which 
much life on the Skeleton Coast would be 
invpossible. The Benguela Current sweeps 
northward ‘along the coast, bringing waters 
from Antarctica. Prevailing winds create a 
constant upwelling of cold bottom waters that 
sustain great pastures of marine life, The 
Benguela also brings a vital source of water to 
the desert: fog, 

When warm air from farther out to sea 
sweeps in across the cold Benguela, fog forms. 
This fog drifts onshore most of the vear. In 
the dead of the desert night, on leaves, 
rocks, grass, even on the bodies of living 
things, that fog condenses. Thus, lives that 
may not be able to wait for thunder to roll 
over Etosha and for dry riverbeds to heave 
with a lifetime flood — these myriad lives have 
another chance. 

Nearly everything depends on fog and dew, 
from plants to massive mammals, A rocky 
slope or gravel plain, black and barren as the 
moon, takesona soft green hue after a fogbank 
drifts over it-and drenches lichens. Fog helps 
nurture one of the Namib's most unusual 
endemic species, the bizarre Welwitschia 
plant. Actually a dwarf tree; a Welwitschia 





Africa's Skeleton Coast 


can survive the desert's rigors for 2,000 years, 
its two leathery leaves torn into a disheveled 
tangle of windblown strips. 

At the other extreme, giraffes are so water- 
conservative that they have never been 
observed in the act of drinking in the north- 
western Namib, These animals frequent the 
lower Hoanib, where foe condenses on the 
leaves of the acacia trees they feed on, helping 
fulfill their water needs. 

When a searing hot spell strikes and the 
tongue of the land is really hanging ont, the fog 
disappears. After the heat subsides, on the first 
evening of the fog's return, the desert is a busy 
place. (none such night we were camped in 
the dunes near the Hoanib, o hundred yards 
from a colony of dune ants. We arose several 
times at odd hours to see what they were up to. 


“Ants of this: species are normally most active 


by day and in their holes by night. But many 
from this colony were outside digging furi- 
ously. Later we found them still outside and all 
nearly motionless. For had concensed on the 
ants themselves, and they were drinking the 
droplets from one another's bocies—one of the 
desert's unique rites of survival. 

Fog also plays.a role in the mysterious cycle 
of what is possibly the Namib’s most impor- 
tant insect, the harvester termite. These ter- 
mites can be seen on those rare occasions when 
they emerge in swarms from their under- 
ground network to forage. Their voracity is 
astonishing. Mary Seely, director of the Desert 
Ecological Research Unit at Gobabeh, told us 
that in spite of all the large grazing animals, 
such as antelope, more than 80 percent of all 
grass on the Namib plains is eaten by termites, 
And termites, in their countless millions, offer 
a Vital food source toa host of predators: birds, 
lizards, scorpions, even mecrkats and jackals. 


sq iry. From April to August comes the 
dreaded east wind, the harshest side of 
the desert's personality. When a high-pressure 
system forms in the high country to the éast, 
that air, cold at first, begins to flow westward 
down to the coast. As tt sinks, it heats rapidly 
by compression and quickly gains speed. By 
the time it reaches us—well, we might be 
enjoying a brisk morning of 40°F, and two 
short hours later it can be 105°F with a gale- 
force wine. 
Like a cvclical blast furnace, the east wind 
usually blows off and on foraweek or ten days. 


| | OG AND WIND define much of this coun- 
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Generally it lets up at night, although we once 
were forced to collapse. our tentandd pack up at 
230-8. Mm. in a haging sandstorm, 

And vet, while wesuffer the phenomenon as 
if it were a biblical visitation, there are crea- 
tures out in the dunes that can't waitfor strong 
winds to blow. Near the top of each dune on 
the sheltered side there is a stetp Grea of cas- 
cading sand called the slip face. This zone, 
accounting for less than one percent of the 
dune field's surface, is where life concentrates 
Lizards and beetles and other insects dive in 
and out of the sun-brotled sand to regulate 
their bocty temperature and seck food, Their 
diet requires wind because they feed on detri- 
tus—a seed, a dead fly's leg, a leaf—desert 
leftovers that the wind picks up and recdistrib- 
utes. Always it accumulates.at the base of the 
slip faces 

The creatures that recycle this debris are 
called detritivores. Duringastrong wind, with 
plastic bags taped over aur cameras for protec- 
tion from sand, we have watched the denitens 
of the slip face in action. As the midmorning 
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sun Warms a dune, a large sancd-civing lizard 
cautiously pokes its head out and waits, wary 
of predators such as goshawks. Then it 
emerges in full, soaks up the sun, and eventu 
alby moves away to Search for detntus and 
shoots of the naras shrub. At any hint of dan- 
ger, the reptile streaks back to its slip-face 
haven and dives into the soft sand with a curi- 
ous Agure-cight-like movement 


O INVESTIGATE such intriguing sand 
dwellers requires specialized cesert- 
driving techniques. First, we learned 
to avoid certain types of soll that contain a lay- 
er of pypsum, easily compacted by a vehicle's 
weight. Driving in sandy riverbeds and on the 
dunes avoids leaving permanent tracks that 
scar the desert; the wind can wipe the trail 
clean within an hour, There, however, to 
avoid bogging down.in the deep sand 15 a con- 
stant challenge 
We've hac our share of exasperation, and 
we've learned a few tricks. First, deflate the 
tires until they bulge. (We plug an electric air 
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Desert birds are towgh birds, On quard 
qaains jackals and hyenas, a male ostrich 


rakes its tarn broading a comneunal clatcly, As 


many as there females contribute eqas, an 
anerage of right cach, then the dominant bird 
qd ber mate take over, [fs nest scraped wharcr 
arocky masade, an cndennc Gray (ark 


feeds tts hatchlings tosects that emerge after a 


storm. Afest brras watt to nest wat Pain 
cmsures aniple food, 


pump into our cigarette lighter to reinflate the 
tires once om. firmer ground.) We also carry 
wooden planks to shave under our wheels 


when they get stuck 


(in the slip faces of the dunes, the residents 
that receive the scientific Spotlight are the 
tenebrionid beetles. Some are black, Som 
mostly whitt—inviling mich stucv 
their 


atu 
nicht, 
some tenebrianicds stand on their heads in the 


thermmoregulatiniz abilities. By 


log) allowing water to condense.on their bodies 
and trickle into their mouths. By day, their 
specially adapted legs help them swim through 
the sane, carrying them down to escape exces- 
sive heat and up to the surface to find detritus 
on windy days 

lt was a windy afternoon that almost did in 
one of our precious Drifters. The little aerial 
chariots weigh only 350 pounds when empty 
[fthey' re parked on the ground unsecured and 
dH sudden wind should spring up, they can 
ractically become airborne even with the 
engine off 


That's what nearly happened to Jen. She 
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had landed alone on a gravel strip, but no 
sooner had she stepped owt than the wind rose 
and the plane started blowing backward. Jen, 
who might weigh 120 pounds after a full meal, 
hung on for dear life—for an hour and a half, 
waiting for Des, who was stuck in the sand in 
the Ford far away. 

The 30-mile-an-bour wind twice forced the 
plane over onto one wingtip, and Jen was pet- 
rified that the aircraft would cartwheel and be 
destroyed. ILwas getting late. Where was Desf 
At last the wind blew plane and pilot back- 
ward into softer ground where she could dig 
amall holes for the wheels, turn it tail into the 
wind, and tie it down. 

Time for a drink of water, she thought. We 
recycle half-gallon cardboard wine packs by 
filling them with drinking water to carry on 
board the Drifters. She found a pack and, with 
adesert-dry mouth, held @ plastic cup under 
the spigot, 

And out came a siream of warm red wine. 
We're still not quite sure how the metamor- 
phosis of water into. wine occurred, but there 
was nothing spiritually uplifting about the 
result, Jen heaved the stuff as far-as she could. 


0 LAY A-BEDROLL under the stars in the 

Namib, knowing that the desert's 

| seeming emptiness is so full of life, can 

truly bring peace of mind. It can also bring a 
rude awakening. 

One chilly May night a few years ago, we 
camped among the dunes three miles from a 
water hole, parking our vehicles in the Hoanib 
riverbed, We wnrolled sleeping bags text to 
the Land Rover, using it asa windbreak. The 
fog crept in around eight o'clock and cleared 
by midnight A half-moon's light bathed the 
desertas we fell asleep. 

A little after 5 a.m., Des:‘awakened. “Lis- 
ten,” he said softly, and from the direction of 
the water hole the roaring of a lion pierced the 
night. It sounded like a male; he kept it up 
intermittently for more than half-an hour but 
received no answering roars. Silence fell. 
We dozed. 

“What's that?” Jen sat bolt upright. The 
moon hacl set; it was pitch black. A menacing 
grow] came in reply, and there was a quick 
movement clase to our bedrolls, “Laon!” we 
shouted in unison. Des found a flashlight and 
shone it ona big male lion regarding us coolly a 
very short stone's throw away. Jen offered a 
wise slegestion: "Let's get into the Ford.” 


at 


The lion finally sauntered off to the northeast, 
roaring cefiantiy, 

At first light we found the lion's tracks 
exactly one yard from the feet of our sleeping 
bags. We were lucky. Afew months later, con- 
seryationist Garth Owen-Smith told us he had 
had a nearly identical experience with the 
same lion In anether area where we have often 
camped. Except that thattime the lion had hit- 
ten through Garth's bedroll and bloodied his 
heel, Garth saved himself by firing a shotgun 
aver the lion's head. 

Such incidents, though dramatic, are mis- 
leading. ‘They are smal) skirmishes in a long- 
standing conflict between man and litn, anc in 
Skeleton Coast Park the lions seem to have 
lost. When we first arrived, at least » dozen 
hone lived there. 

Mow there are none. 


“WOEXISTENCE between lions and Afri- 
' cans trying to make a living from the 


7 arid land is still uneasy at best. Sand- 
wiched between Skeleton Coast and Etosha 
parks, east of the desert where a bit more rain 
falls, the indigenous Herero, Himba, and 
Damara peoples herd their cattle and goats. 
They keep their livestock mainiy along the dry 
riverbeds, near springs often used by wildlife, 

When food near the coast becomes scarce, 
lions head up the riverbeds and meet herds- 
men coming diuwn. Sometimes a cow cies. 
Sometimes lions die. The taw of the land savs 
that outside the park if alion or other predator 
threatens people or their domestic animals, 
that predator may be killed. 

Here, a man’s only wealth 15 his livestock. 
We understand that. We're also heartsick at 
secing lions we've known for years fall victim 
one after another, 

We knew the male lion that invited himself 
to cur bedside on May 17, 1086. We had first 
sighted him on February 9, south of the mouth 
of the Hoanib, although we had been seeing 
his tracks since mid-1985. 

This male's predecessor, formerly the only 
male in the park, had been fatally shot in 
March 1985 when it moved south along the 
beach into a less protected recreational area. 
Conservation officials decided the risk to 
hums in this area was too great and ordered 
the animal destroyed. So we rejoiced the next 
February when we first spied the newcomer. 
“Tt's a lion! Right by the road!" Des exclaimed 
as we drove within sight of the sea one day. 
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Equally exciting, a few days earlier in the 
same area we hacl seen signs of a lioness. We 
knew her well; she bad been born at the mouth 
of the Hoanib. She had killed a seal on the 
beach-and dragged it two miles inland deter- 
mined to feed in peace, away from coastal 
jackals, leaving a long track behind. We 
hoped that the Hoanib lioness and the new 
potential mate would pair up 

By June 1987 they had. The lioness had 
already been radio collared by a nature conser- 
vation team. Patrolling in our Drifters on Jume 
4, we picked up ber signal and found both lions 
together on an ostrich they had killed 

Wearby, the lions’ tracks revealed ther 
teamwork. The female had hidden behind a 
small mound where she lay nm wait. The male 
had circled around and suddenly appeared on 
the other side of the ostrich, which fled in the 
opposite direchion, straizht at the honess, 
With afew bounds she caught it and quickly 
made the kill 

Two days later, Philip Stander, €@ research 
assistant who had been working with Etosha’s 
lions, immobilized the male with a tranquiliz- 
ing dart and fitted him with a radio collar like 
that of the lioness 

Five days later we discovered that the puir 
had killed another ostrich well qutside the 
park. Then we lost their signals forever. Five 
weeks later both lions were dead. 

They were traveling far from the park up 
the Hoantb, probably farther than the lioness 
had ever been. But we think the male lion 
knew this country, knew of a spring up the 
Hoanib called Dubis, where they were head- 
ing. Meanwhile, a herdsman had moved his 
livestock, women, and children a little way 
downstream from Dubis to a narrow point on 
the riverbed where he had dug a well 

And that was where, on July 17, 1987, the 
herdsman killed the male lion instantly and 
eeverely wounded the female, 

She lingered five days until nature conser- 
Vators Steve Braine and John Paterson found 
her and enced her suffering. A field autopsy 
revealed that the lioness had been pregnant 
and would have delivered tour cubs within a 
few weeks. 

We had known that lioness since she Wasa 
cub, back in April 1981, She had had her first 
litter three vears later. We knew her favorite 
routes through the desert, where she hunted, 
where she rested, And the tragic litany contin 
ues. A third male that we first saw m the park 


Africa’s Skeleton Coat 





By hickrag its eves clean, anocturnal gecko 
muy also glean a bit of condensation to case 
thirst. Dune ants—normally active by day — 
leave ther nest before dawn to drink droplets 
that condense on their bodies from fod. 

Too nncch water from a sudden rain makes 
frantic work for harvester ants (bottom). 
iver larder of qrass seeds was soaked, and 
they baa to bring if ont qrav fy gram teary, 
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wild sorghum will tower ten fret tall, and more elephants will arrive to feast on 
the rich seed heads. Such miverbeds serve as linear oases for the region’s animals, 
which fallow them far from park boundaries, and into barne's wiry, 
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rine. Four months later another lioness we 
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Etosha recon as a fame reserve. In 1970 the 
S0uth Alrican government (win h controlled 
Namibia, lone known as South-West Africa) 
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The Skeleton Coast's wildlife was cut off, its 
protection limited toa symbolic shoreline strip 
at the lower ends of the life 
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Refugees have 
transformed 
this subtropical 
city, setting 
anew 
challenge: 
how to build 
a community 
from a 
kaleidoscope 
of cultures. 
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Herald publisher David Lawrence, Jr. Mer 
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Gateway to 
the Americas 


With a population nearly 50 
percent Hispinic, and o prime 
location on Florida's southeast 
coast, Miami hos become on 
important firsniclal crossroads, 





with somé 250 mudtinetional 
companies represented anid 
ar: 7 ATLANTIC ‘yearly exports totaling 10.5 bil- 
Firm ane 0 fion dellors, Miami proper— 
ats 6 C EAN population 360,000—is the larg- 
“sy BF est of 27 municipalities i 
Se uf 2 pulities in 
ee Greater Miami, the metropoli- 
ton area within Dade Coury. 
MAJOR ETHNIC 
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[) Hispanic 
f) Black 
Other 





itself with these even as most of the country 
was proclaiming the city doomed, a paradise 
lost to drugs and riots. 

Miami's sprawling neighborhoods of Cu- 
bans, Haitians, other Canbbean islanders, 
Nicaraguans, South Americans, blacks, 
Asians, und Anglos touch but hardly seem to 
relate to one another, A tossed salad rather 
than a melting pot is one way locals describe 
metropolitan life 

Miamians struggle to manage growth, 
resolve racial and ethnic tensions, and retrofit 
an awkward metropolitan governmental 
structure that coalesced just 35 years azo. 
“Miami has undergone more continuous 
change than perhaps any other U.5. city,” 
says publisher Lawrence. “People still are not 
being given a breather." 

Spanish is the native tongue for nearly half 
of Greater Miami's two million people. Parts 
of this conglomeration seem mini-nations: Lit- 
tle Havana, Littl Managua. But thinking of 
Miami as “invaded" by foreigners or as an 
outpost of Latin America misses the point. 
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While itis true that Spanish is often more wse- 
ful than English, itis more true much of 
Miami life is about making America home. 

At the Dade County Auditorium last March 
nearly 1,500 people from 80 nations raised 
their hands to take the oath of allegiance— 
about the same number who do so al every 
twice-monthly swearing in, immigration oifi- 
cials told me. 

Eighty-seven-year-old Digna Lopez was the 
oldest. She beamed when [ approached her. 
Mrs, Lopez had fled communist Cuba 20 years 
neo. Now she isa U.S. crtzen. “Today I love 
more this country than I do my own.” 

Twelve-vear-old Jean Phillipe, Jr., smited 
jovfully too. Three years ago he left Haiti to 
join his father in Miami. “You can benefit if 
you are acitizen. You've gota better chance." 

Beneath a canopy of famboyance, preten- 
sion, pleasure, and problems, dreams of some- 
thing better pace the city’s rhythms. “Tf vou 
don't like Mian,” observes historian Arva 
Moore Parks, “just wait a minute." 

What Miarni does not have, it often creates 
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During a recent ten-month period 40,000 
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oy the U.S. Customs Service. With perhaps 
70 percentoi the cocaine reaching U, 3. streets 
being smugeied in via Miami, the task of drug 
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Customs 


Department Contraband Enforcement [eam 
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rures,” explained inspector Charles Headle 
A pood inspector says, ‘What's wrong with 
this picture?’ “ 

Technology helps, At the warehouse of 
Tampa Atrlines, a Colombian carrier, I met 
security director Rex Wheeler. Tampa flizhts 

ow Lh 


Airline leads the way in carricr-aseisted drug 


Tere once notorious for contraband 


scizures— about 14-percent of all intercepts 
A hay 


,. bank of television screens monitored 
boxes of cut flowers from Colombia passing 
through an X-rav machine. Tampa has placed 
26 cameras at the Vitam airport and others in 
(" Two of Rex's screens monitored a 
Bogota warehouse. “The system works,” he 
said, “We've eliminated 80 to 90 percent of 


the coke brought tn through cut flowers.’ 
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LASLLANS RESENT the civ Ss image a 
a drug capital, And, tnceed, it is 
not completely fair. Sherwood 
Weiser frowned, “Miami is so 
well-known that it's easy to make it seem ss i 
all we have are problems.” He is chainman 
and chief executive officer of the Continental 
Lompainies, which than 50 


Ope rns more 
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moved here trom Chitie with fis tanlvin 1969 


is enthusiastic about 
They found that if you have money, living in 
Mian is “lke being in paradise,” as Jury 
Weiser putit. “This is Shangri-ta." 


Af tenets 


Ther home tn-Coral ables faces Biscayne 
Bay —a which Via’ 3 
werlthiest settlers sited their homes. “(ro out 
that cut,” Smid Weiser, when |] 


F- Se ke j ide id Ll ‘ a Vo . 
spoke acmiringly of his yacht, “and you re of 


coast on snine of 


Ss era oad 
the way to burope. Durn rent instead of beft, 
and vou Te on the way to the Lanbbean,’ 
Jucy Weiser raises orchids as a hobby and 
ern many hoursas chairperson of the Coci- 
She and her husband 
share a love of modern art. In their home Ross 
Hleckner, Frank Stella, kamu Noguchi, and 
Ad Reinhardt are all represented. And one 
Wallin the family rooms given overto a mural 
aepicting the final airport scene tn the movie 


(Casablanca 


nut tarove Plavbouse 


Neither thinks of living a giiltery life. Miore 
than anything, thev insist, their home displays 
Viami's lish beauty. “We can sit in the 
room oar the rem 
, Juety Weiser told me 

As Anglos—a word used in Siam to croup 
non-l, Min Wits Bul 
Sherwood Weiser wae emphatic that he finels 
diversity an attraction: “Miami 
wuld not have matured as quickly and in 
wich a cosmopolitan way without immigra 
tion. What's exciting 15 that here one can par 
bicipate in building a city.” 

Is Latnized Miami uncomfortable for 
Anglos? Not clear. (cuban and Anglo profes 
sionals have very different styles, 
Angle executive, “We wears 
won t tell you ts that 
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stiits, but what we “suits 
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(iniy suns at hotels were comine 
schools were desegregating. A new metropoli 
tan form of government had been approved. 
Miamians little suspected how great an impact 
folution in Cuba would have on them 
In 1960 planeloads of refugees left Havana 
daily, Ry the end of the sixtic (Cuban refu 
ree gorived every ten minutes tp the 13 years 
tollowing the revolution, Viami'’s Cuban pop- 
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Cuban refugees. Perhaps as many as 30,000 fourdaysand then released. Within a week he 


Nave arrived egalh OF LOUPTTSt Visas and refu f POL a job at a ' “‘uban restaurant Phere ma CUS- 
togo home. By October more than 1,860 had tomer heard his story and offered him ar 
urvived cesperate voyage: on ratte or small apartment with no deposit required, Another 


from 467 in 1990 customer gave him a 1980 Malibu. “In the 
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Ahmed Elmuza was one of these. Last short time ['ve beon here,” says Ahmed, “1 

along with his wife and five others, he see you can progress.” 

reached Miami alter a seven-day jourmey on a 
raft constructed of inner tubes and mangrove ITIAN REFUGEES also flow steadily 
tree branches. When a yacht spotted ther toward Miami. Some come by air 
plane, others crowd rickety boats 
that hardly seem able to cross 600 


Guard showed up, and Ahmed realized the miles of ocean. But they find no welcome 


they feared it was a Cuban vessel until thes 
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Coast Gruarc, 161 of its [65 passengers were 


Haitian. The other two were Cuban refugees 
the Haitians founcl clinging to a flimey raft 
The Cubans now live in New York as political 
refugees. All but nine of the Haitians were 
returned to Hath 

As political refugees, most Cubans gam vir- 
tualiy automatic asylum, Dut a treaty between 
Maiti and the United States: has required thal 
Haitian refugees 
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wrote Florida Senator Connie Mack, seeking 
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cays, rules governing their parole are easing 
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S. MACON: LOST 


AMERICA’S LAST QUEEN OF THE SKIES FLOATS MAJESTICALLY OVER 
MANHATTAN. HER LOSS IN 1935 MARKED THE END OF AN AIRSHIP ERA. 
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By J. GORDON VAE 
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SHE PURRED, NOT ROARED, across the land 
scape, and when she passed, she blotted out the sun 
The U.5.S. Macon, builtin 1933, wast the largest alr- 
craftin the world, and many said the most graceful, 
her silvery hull reflecting the colors of the sky 

The Afocen was 6 helium-filled, aluminum-framed 
dincible as long as hwo and a ball football fields. She 
Was a &ky-based aircrait carner, mother ship to five 
Sparrowhawk lighter biplanes hangared in her belly 
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[In the gritty vears of the Great Depression, when | was a 
Leena obsessed with anything that flew, the Maron was a 
eource of pride and wonder for Americans. Families clarn- 
bered onto rooftops; farmers craned their necks to see her 
gliding overhead. But on February 12, 1935, under the com- 
mand of Herbert V, Wiley, she was mortally damared by-a 
Violent gust of wind and c ollapsedt into the Pacific Ocean, 

The loss ended America’s brief love affair with rigid air 

ships. Blimps were still used for antisubmarine patrols when 

I served with airship units as a Naval Reserve officer durme 
World War UW, bot rigid anrships were forsaken. After the war 
a few of us, still smitten with the romance of the era, kept op 
an “airship underground, writing, lecturing, and lobbying 
for their return. But we never expected to see the Macon 
again, aml only cursory efforts were made to locate her grave ee  ——— 

One morning in 1980 fishertnan David Canepa winched 
up his catch of black cod off Point Sur, California, and found 








Shippers Alger A, Dresel 
(above, at left) and Herbert V. 
Wiley were the Macon’s only 
masters, Ponjare, inchuading 
about it. Years later, Marie Wiley RossstoppecdatJeanne B's  sommemorcative envelopes 
restaurant in Moss Landing, near Monterey, andsawthealu- above left), followed her brief 
Minin (ragment hanging on the wall as aclecoration coreer, [In the Akron, Oftio, han- 
“Tl recognized il immediately . Said the schoolteacher gar (forcing page) workers atop 
from Livermore, California. “I had walked among girders Gtdders wrapped cotton-cloth 
like that when I was a child. There was no question where it #2!" around the stern in 1932. 
came from —my father's ship, the Macon." Three years loter, headlines 


Other fragments of the airship had washed Soren her reed! (Oelow). 


aA mysterious two-foot piece of light metal entangled in the 
nvlon webbing of his traps. Canepa gave it away and forgot 


— 


ashore just atterthe wreck, butnoone hadtnedto [= | Sis a 
track them back to the sea. Now, with a tantaliz- | ——s Jose Mercury Fierald 3) 
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ing clue in hand, evemits quickened | Macon Sinks Off Manter ey Cs C 

Gordon Wiley, Marie s brother, told former Two Me abe ¥ oast; 
Nave nilet Biel | mbers cor SS ag 

avy pHot Kach Sands of San Francisco, who re 
represents the National Museum of Naval Avia- F® 
tion Foundation in Pensacola, Florida. Sanecls 
contacted David Packard, founder of the Monte- 
rey Hay Aquarium Research Institute (MBAR, 
anc he referred the matter to Macon enthusiast, 
(Chris (arech, pilotof MBAR s remotely operat- . 3 
ed vehicle, (rrech had tried to locate the airship kL WaTITUTK Ouee 
by side-scan sonar but had turned up only wn old shoe—and skepticism from colleagues 

By coincidence MBARI's research vessel, Point Lobes, docks at Moss Landing, and the 
MBAR] facility there sits next door to feanne B's. Gsrech, amazed to find a critical clue onh 
feet from bis own desk, traced the abiuminum girder back to David Canepa, who takes great 
pat in: his fishing records: (anepa pinpointed the location, and, at (irech s urging, on June 

, 1990, the Navy sent its three-man deep submersible dea Ciel to the site. It found the 

remains of the Wecon within fiteen minutes, at 1,450 feel 








UoS.5. Macon: Lol and Found LL 


The dirigible had long-since broken up, but the museum of naval aviation hopes to salvage 
one of her planes. In February 1991, MBAR sent the Pomt Lobes back to videotape the air 
ship's debris fields, and [ watched, along with manne scientists, on a shore-based television 
monitor linked by microwave to the vessel's camera, As a member of the Naval Airship 
Association, | had wolunteencd to help tdentify girship parts, 

Nostalgia overwhelmed me 45 the camer panned across the sad remams: These colossal 
sky ships had beld such promise and ented in such disaster. The first American rigid airship, 
Shenandoan, perished in thunderstorms over Ohio in 1925; 14 members of ite crew of 43 
died, On April 4, 1934, the Macen's sister ship, Aron, was also lost in a storm, over the 
Atlantic, with only three survivars from a crew of 76 

Three weeks after the loss of the Afron, the Macon made her maiden voyage, under 
Comdr. Alper H. Dresel. The cautious Dresel was succeeded 15 months later by Lt. (comer 
Herbert V. Wiley, who had been executive officer of the Akron and one of hér survivors 
Anxious to recteem the reputation of airships, he embarked —just seven days after taking 
command—on s brazen search-and-locate mission. His unauthorized objective: the vacation- 
ing President of the United States. 

Franklin D. Roosevelt was somewhere tn the Pacific Ocean, bound for Hawan aboard the 
cruser Houston, Wiley and the Afacon would find him. When spotters an the Howton saw 
two airplanes approaching at the implausible distance of 1,500 miles from shore, they were 
stunned. Knowing the President enjoved his regular newspapers, the pilots dropped the 
latest San Francisco papers-and souvenir mail for him. 

Roosevelt was impressed, ut the commander of the U.S. Fleet; Adm. Joseph M. Reeves, 
called the fizht “ill-timed and ill-advised.” Vears later Wiley remarked to me, “They told 
me to show that the Macen could scout. When I did, they wanted to court-martial me!” 











They never did. According to Wiley's son, Gordon, Roosevelt himself intercecled 

Wileyv's luck failed him tn the late afternoon of 
February 12, 1935. The Macon was northbound in 
rain squalls, five miles off Point Sur and returning 
home to Moffett Field near San Francisco, when at 
5:05 p.m. a freak gust slammed her bow to star- 
board. The airship lurched and rolled, and one of the 
rings that held the upper tadl fin collapsed, its ecl@es 
nipping holes in three helnim cells (pages 120-22) 

At Point Sur, behthouse keeper Thomas Hencder 
son sighted the Macon with his binoculars, just im 
time to see the tail fin fy into pieces. Out of control, 
the airship spot nose first to 4,850 feet, into thick 
clouds, dropping witter ballast and fuel tanks to 
regain level flight. But her pressure-relief valves, 
designed to open automatically above 2,890 feet, be- 
gan venting helium from her temaining cells. With- 
out the lift, she dropped, hitting the water tail firsi 

Radioman ist Class Ernest Dailey jumped to his 
death: Florentino Fdquiba, a Filipino mess steward, 
was trapped inside. As the Afacon foundered, the reat 
of the 83-man crew scrambled for life rafts and were 
rescued by navy cruisers summoned from nearby 
ioe = leet exercoes by Wilew's SOS, 








Clue to the Macon site, a piece of a Por about 40 minutes the great airship floated 
girder, hung in Vincent and Jeanne helplessly, crumpling anc settling. Then, with her 
Balesteri’s restaurant. Chris Grech, nose pointed skyward, she slipped beneath the 

at right, of the Monterey Bay Aquar- surface with a steh of helium 

int Research Inatitute (MBAR!) lel oS Se 

the search for the craft last seen by Author of the forthcoming book Alimpy and U-Boats, J 
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THE EYES OF THE NAVY 
AN AIRCRAFT CARRIER IN THE SKY 


T ‘his elaborate flying wasps’ nest wos cells of nonflammable helium provided [1ft. 

three times longer than a Boeing For all her size she was o low-altitude air- 

craft, operating below a ceiling of 5,000 feet; 
her ereciest (it come mear the carth’s 
surface, where air is densest. 










747. The U.S.8, Mocon 
wis 785 feetlong, las fect ¢ 
in diameter, and weighed 


more than 240,000 pounls. Built by the Groodyear- 
Duralunin, an alloy of alu- : > Zeppelin Corporation of 
minum, formed her frame. Her skin |} Akron, Olio, the Macon 
wos ootten cloth, painted with aircraft var- and the Akron were both 


nish, or dope, to mike if taut, waterproof, designed by a team of German engineers 
and smooth. Twelve independently filled headed by Karl Arnstein. 
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scoured away most of the tigated. A third field, was derived from nine sepa- 


wing fabric, but part of a presumably the stern, hos rate still photographs. 


JOMATHAN BLAIR, EMORY DRUSTOF, AND ERITH A. BOOREHEAD, WS STAFY, WITH CHRISTOPHER GRECH AND J. MCFARLANE, MAM 
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the Monk Seal 


Photographs by BILL CURTSINGER 





N DAYDBEAMS I hove seen the 
monk seal's face: a bulbous head 
covered in silvery fur, with black 
buttonhook-shaped eves, a snout on 
which springy nostrils open full like 
me quotation marks, tiny slot-shaped 
ears, aspray of cat's whiskers, and many 
doughy chins. On land, it drags itself with 
excruciating effort, or ripple-gallops like a 
400-pound slug. But the water sets it free to 
swivel and race; Powered by twin flippers at 
the rear, its torpedo body can outmaneuver a 
shark. Books say it grows as long as seven 
and a half feet, but the photographs show dis- 
tant and incistinet creatures. There are no 
cozy cdetails—the touch, the smell, the sound, 
the expressions. 

Monk seals, which once swarmed through 
the Pacific, Caribbean, ancl Mediterrantan, 
now teeter on the edge of extinction. One of 
their last havens, French Frigate Shoals, is a 
horseshoe spill of islets and sandspits in the 
Hawaiian Islands National Wildlife Refuge. 

To discover what these seals look and feel 
like and to record ther waves, I'm flying there 
ina smal! plane with William “Gil” Gilmar 
tin, lender of the National Marine Fishertes 
Service monk seal project, and Bill Curt- 
singer, a NATIONAL GEOGRAPHIC photogra- 
pher. For a week we'll be a team, lagging 
new pups and checking the health of achults. 








Kure Atoll 
: in Pearl and Hermes Reef 


MAY aT 
RAT ALG 


French Frigate Shoals drifts below us. Be- 
hind the thin white petticoat of its surf line, a 
long comet of aqua stretches into the Pacific. 
Mast of the ocean corralled by the atoll is 
shallow with a-sandy bottom. A few islands 
seem large enough to howse a small building, 
hut others are tiny as sandbomes, ancl from 
time to time they actually disappear. 

This ls the fragile world of the monk seal — 
a “living fossil,” as some have called tt, a 
seal so ancient, rare, and shy that it seems 
aimost mythic. [t was the first pinniped (" fin- 
foot," for members of the seal, walrus, and 
sea lion order) recorded by Aristotle, the first 
seal spotted by Columbus in the New World. 
Share loving and exploitable, monk seals 
sin were slaughtered in droves. The process 
of their extinction continues right now. The 
last recorded Caribbean monk seal was seen 
in 1952. [ was four years old, growing up ina 
small town in [linois, playing in the plum 
orchard across from my house, learning to 
count. [didn't know that an antmal that had 
survived for 15 million vears was at that 
tnoment becoming extinct. 

We touch down, and in a cycione of birds 
we come to rest at last before a long barracks 
Outside it a plaque reacts: “Tern Island, 
French Frigate Shoals. Population 4." 

Soon after, Hill, Gil, and [rendezvous at 
the boat dock, where we use an electric crane 


The monk seals 
shrinking world 


Undaunted in iis home waters, od male 
monk seal (right) races after a potential 
mate near an undersea pinnacle at 
French Frigate Shoals, With the Carth- 
bean monk seal ofmost certainly extinct 
ond the Mediterranean species reduced 
fo fewer than 500 animals, the Hawaiian 
population represents the best chance for 
the genus Monachus. This most tropical 
of seals breeds today almost exclusively 
within the romote islets ond coral atolis 
Of the Hawaiian Istands Netlonal Wildl- 
life Refuge. Less thon holf a mile 
long, Whale-Shate [sland (left) 


it é | 
Lisimensd | , oes Eartunr Blowiecies is one of the three prime 
—_—- — —- pupping sites at French 
a iv das island Frigate Shoals. 
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A furious face-off erupts when oo male intrudes on a mother and pup near shore. 
Bellowing and biting, the mother repelled the advances. Pups often lose contact 


to lower an orange Boston Whaler into the 
water, Qur first step today will be shipper- 
shaped Fast Eland, seven miles southeast of 
Tern, which once 
stition, The otean heaves and rolis 





elda U.S. Coast Guare 
ALter a 
bone-jarting, wave-leaping ride of 30 min- 
utes, we see a bright doily on the horizon 
Composed entirely of coarse coral sand and 
pulverized shells, East Island is only abou 
2.000 feet lone, 300 feet wide, anc it diesn't 
rise more than eight or ten feet above the sea. 
A brisk storm could dash waves nent over it 
Nasked boobies, sooty terns, and Laysan 
Di4ANE ACKERMAN 15 & poet ind nature aut hive 
whose most recent books include The [fern by 
Whale Light and A Notural Wistery of tie Senses 
BILL CURTSINGER has photographed 18 articles 
for the GEOGRAPHIC, inclucing the report on Lake 
Malawi in kinvy }9o0 


[32 


fa 


albatrosses fly out to greet us as we pick our 
way among the coral heads, at last settling for 
a spot on the lagoon side of the island 

A tall pole once used as a radio antenna 
stancds near the middle of the island, and | 
follow its hour-hand shadow down to the 
beach, where it falls across the flanks of a 
large monk seal, 

Browner than [imagined and malting in 
patches, the seal looks a little like tin old 
horsehair couch someone has left by the curb 
Its belly glows a pale chamois color, ond its 
chest is green from algae. Lying placidly with 
its muzzle half-bured in sand, the seal 
TOES AS ITMOOMING Waves Swirl around its 
face, suclsing its whiskers. After the seal 
inhales and exhales three times in a row, its 
chest stays motionless for ten minutes. Then, 
lifting its heavy head, it sneezes loudly witha 


Walianmdal Geograplt if, sonvcry TOGe 
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with their mothers choring adult fights and end up in the care of other females, 


A pup mity nurse from two or three different females before weaning 
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¢ 1 rush in, fall to my knees 
z2hind its tail, and try te catch the twin flip 
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find a good spot, JIPess hard, and nothing 
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[ push again and this time hear the 

click of metal on metal and know the punch 
has gone through. I remove it, The seal 
its flip 
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HUNCH In abOUL an in 
Cow n rhs Ae iE iin cre’ 
ing from the effort 
against metal 
“How va’ dom’ ?” Gil calls from in front 
Straddling the #eal’s back, he’s not actualh 
atting on it but bracing it with his long legs, 
ninning its front flippers 
Gripping its chins, he holds its sharp teeth 
away from him, whi 





ers with his knees 


H alse Ke it ils the at ety | 
ormnted belly 

"Done!" [ call to Gal. Its 
chalky sweet, 25 the seal comptams in a loud 
Wy bra! 
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hig black eves and long stil 
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ream-colored overbite. BAMA! [ts reso 

nant garele seems to come from a great cis 

¥ Of an echo chamber. 

"Under the flippers!” Gil urges 

ching out for the teeth, [side the tane 


measure under the seal’s chin, under the 


tance by way 








Beneath the notice of possing nudderfish, a scal wes a coral cove to hide from tts 

worst nightmore—shorks, Researchers have wittessed attacks by both gray reef sharks 
(above! and tiger sharks, Seals are thought te rest in reef caverns after feeding at night 
on lobster, octopus, ond fish. [If pinned down by a crulsing shark, a monk seq! may 

wot out the menace by drawing oir from bubbles it hes exhaled inside the cove, 


Monk sen 





chest, ancl over the back behind the flippers. 

~ LOGS centimeters 

“That's it,” Gil says, climbing off. ‘The 
seal rolls onto one side, faring us, and paws 
the air with a flipper. As it does, we-see four 
tiny nipples halfway down its fawn-colored 
belly, and a vaginal-slit right under the tail 

Female. A precious pup, A grave threat to 
monk scals i how few females renain—too 
few forthe species to flourish. This imbal- 
ance has so upset the workings of nature that 
males aré resorting to a bizarré and PuInoUs 
behavior. On two of the matin breecling 
iands, where the number of females is 
unusually low, agrsiy phenomenon called 
“mobbing” takes place. More than 25 males 
may attack anc try to mate with one femal 
This may take several hours, during which 
time they gore the female's back, slashing the 
skin off, npping the blubber right down to 
the muscle, in some cases even exposing the 
[nal column savaged, Pre female Oller ces 
from her injuries or trom shark attack. 

Of all the hazards facing monk seals, the 
toughest to. outwit may be their own rash 





instincts. Pemale monk seals would not nor- 
mally be slaughtered during mating; it's only 
becuse so few are left that the species is 
being sabotured by frenzied males. Therefore 
every female monk seal must be protected 
Viobbingt 1s 80 acute a problem that the monk 
seul project has begun testing a treatment 
program to calm the mates, [he mles is to 
reduce aggressiveness tn the most violent of- 
fenders by injecting them with a lestosterone- 
suppressing drug, lf the experiment at Sea 
Life Park near Honolulu works, it could hold 
promise for curbing the deacliest males long 
enough to bring the ratio of males and 
females back into equilibrium 

Nloving toa polite distance, we watch the 
newly tagged pup roll over in the sand and 
return Lo basking a& if nothing very special 
hed happened. Gil is pleased to find o female 
pup that’s fat and healthy and full of spunk. 

“How doyou know which males to treat?” 
| ask ms Wye put the DOr pe ae Eee inte 
the white buckel 

“Tt's bmportant that we don’t treat the 


i 


dominant breeding males,” he explains 
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“The breeding males probably give the fe- 
males some protection from the groups of at- 
tacking younger males. The program seems 
to be working on the test animals, The next 
step is to go into the field with the drug anc 
treat about $0 males at Laysan, one of the 
two islands where mobbing is the worst.” 


ROM A DISTANCE Fast [slanc hac 
appeared Mat as a sand dollar, but 
its gentle dunes rise ugh enough 
to hide sleeping monk seals, and, 
as we contmue our walk, we 

chance upon many more of them lying peace- 

Tully in the surf, always: facing out to sea 

Are they being watchful, I wonder? Are 
they artented toward incoming sharks? ©)r clo 
they just relish the feel-of the waves, lapping 
at the whiskers, skirting around the muzzle, 
audsing the nose? Unlike other seals, which 
tend to crowd, monk seals don't form large 
groups. They're more solitary, and they haul 
out alone. Today the seals occupy all the 
beaches, but in the spring the mothers nurse 
mainly on the south side of the island, where 
wters ate too shallow for 
sharks, Ten- to sixteen-foot 
tiger sharks patrol the waist- 
deep water of the north side, 
on the lookout for wayward 
pups or birds: 

We approach the antennae 
mast, which stands like a 
lightning red. On it, a sien 
reads National Wildlife Ref- 
uge. What is it exactly that 
the seals, turtles, and burels 
need refuge fromr -Preda- 
torsr A changmeg environ: 
ment? Us 

A few monk senls still 
inhabit the Mediterranean, 5a 
but vanishingly few, and oie — 
they're rarely glimpsed. Too =f? eT 
many governments have di- : ; 
vided up the waters of the Mecliterranean 
monk seal to make organizer research feasi- 
ble. And, in any case, monk Seals are rattled 
by human doings—motorboats, airplanes, 
fishing, tourists. The best hope for the entire 
genus Monackus lies with the remaining 
Hawatian monk seals, which have found a 
remote hiding place. But even these seals 
are vexed by problems. 

All the monk seal wants is to continue 





Last Refuge of the Monk Seal 
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living in the ancient seas for which it's de- 
signed. But those waters are gone now. Pol- 
lutaints, plastics, and fishing lines ride the 
waves, and hominics stamp along the beach- 
5 or race across the reefs. Occasionally a 
pregnant monk seal does haul up onto a fash- 
lonable beach on one of the main Hawaiian 
islands. Ironically, although tourists may lie 
happily for hours, broiling in the sun, when 
they see a monk seal doing the same thing 
they assume it's stranded or in trouble, and 
they chase it back into the ocean. That simple 
ect— hazing it back to sea—may kill it and 
its YOUNE. 

Monk seals choose a beach carefully, judg- 
ing terrain and shallow water. Frightened by 
humans, a seal will look for another pupping 
spot, one with fewer people, even if it means 
a less ideal landscape, A female monk seal 
needs a shallow crib for her youngster right 
offshore, where she can protect and nurse it. 

‘The islands of French Frigate Shoals do 
not look like arefuge. In fact, they them: 
selves Stem. in need of dredging and bolster- 
ing. Che refuge sign identifies not a place but 





Powerless to help, biologist William 
Gilmartin, director of the Monk Seal 
Recovery Project, looks sadly at a pup 
certain to die after a shark attack (facing 
page). On a brighter mission, Gilmartin 
and the quthor tag oa newly weaned pup 
at French Frigate Shoals. Recouse of 
nursing monk seals’ extreme sensitivity 
to homo disturbance, odmission to the 
refuge ts strictly limited. 


a willingness, a stubborn protectiveness 
Below the refuge <ten sits a while wooden 
hox with o latch door Someone Has 


tacked Up & potm — ‘Walk SOF : 





1 sacredness of the place. [side the 
door, photographs show the original Coast 
srnall beetles scuttle over the 
Ment the base 
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clon ofa spider Bb Ss the hinge 
MASKED BOOHY flies over, and the 


ocean reflects pale blue across its 






chest as tt glides low and lands 
near two mother seals with 
mo their three-week-olel pups 
Waiting in the shallows, another mother calls 
snoory pup, and the baby baeks back 
then waidles into 
the Water and darts to her, 
[Pom STULLErIneg 
grunts to high Toghoms— with mother: 
range ol calls. 


rine the ereaiesi 
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cals have one or more tiny patches: of blond 
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1 1 1 : 
tich ¢listen in the sunlizh 





curious markines helo identify incividuals 


Could there once have been blond or even 
spotted monk seals? 

“Oh, look at that,” Gil says, wincing. | 
lollow fis gauze to a pup that has lost one rear 
iipper. Ashark has chewed it clean awny 
faving only a thick red stump 

“tacwl, | hope ts nota female,” 421) sas 
“Tf itis, we'll have to catch her, carry her to 
the boat, take her back to Tern, and fly her to 
Honolulu. Mayhe she could be treated then 
and used for breeding.” As it turns out, the 
animal 4s amale, which vanishes silently into 
the Sea wenin 

In 1991 Sea Life Park had six females in 
the rehabilitation program, In the late 197s, 
researchers discovered that monk seals prac- 





tice “tostering, When nursing mothers 
come too close io one another, ii he hit mii 
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écely that the mothers-vill 
exchange pups. They cither can't tell whose 
pup is whose, or they don't care, At first 
lance this altruism may seem helpful. Li 

there are few members of a population, ien't 


itsmart for evervone to look after the young? 


My I Te. iii Creag i 2 is i. Jn Ar i FP, 


Shetlow, shork-proof waters allow ao mother and black-furred pup to swim safely os 


they cool off from the tropical sun. Before returning to its basking beach, the young- 
ster investigates the engine casing of o boot, Once the mother leaves, after five to sie 
Weeks of nursing, d pup ts thrown upon the seas mercy without knowing how to 
feed ttself. Tt moy drop @ third of its weight before learning te catch fish, 





But mother monk seals can't continue nitrs- 
mg forever. When aswap occurs, & younger 
pup may end up with a mother that has been 
raising in older pup, That mother would 
Dlreadiy have been nursing for some time and 
may not have enourh milk left to raise the 
young pup. Weaned ten soon, the undersized 
pup would not be able to feed itself. Those 
are the animals the monk seal project takes to 
Honolulu to fatten up. Then they're released 
on Kure Atoll where the population is low 
and there are too few females. Twenty 
females have been rehabilitated and returned 
to the wild since 1984, and [5 are still alive. 

“A few other small seals we collected 
cied—primanty of heart problems of 
unknown origins, Gilexplains as he sits 
down on a large blue fehing float. “Tn the 
berinning we assumed al they needed was 
fattening up, bul some bave health problems 
wit tan tdeal with. [na wild population you 
always find some animals with health abnor- 
malities.” In a large herd, sick animals 
be missed, but in a dwindling 
herd, they're obyiouws and daunting. 

When Dale Rice and Karl Kenyon counted 
the seals in the late 1950s, they found approx- 
mateiy 1,200 on the beaches of the North- 
western Hawatinn [stands, and it's belie vod 
that the total population size was two and a 
half times that, since all the seals don't use 


would mot 
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the beaches-at the same time, By 1976, when 
the monk seal was listed as endangered, the 
beach counts had dropped by 50 percent. The 
French Frigate Shoals population, stable dur 
me the 1980s, has saffered a catastrophic 
decline in the last two years: Beach counts 
are down by 25 percent 


ERHAPS THERE never Were many 
This 


ont true of the Caribbean, 





monk seals in the Pacriy 


where Columbus encountered 
= tawny brown monk Seals in 
1494 on his second voyage and called them 
[In 1707 a West Indian traveler 
wrote: “The Hahoama Islands are filled with 
qeals. Sometimes fishers will catch a hundred 
In a night.” The Mediterranean monk seal 
Pave its name to an ancient city, Phocaea, in 
Asia Minor, and, as late as the 15th century, 
was plentiful enough to fuel @ commercial 
hshery. But how many monk seals did the 
Hawaiian waters support? Were there zreal 
rookeries of them or only small strongholds: 


wen WolVves 


Did ther extinction begin many millions of 
years ago, when they failed to adopt the 
harem-keeping that other seals find so suc- 
cessful? We may never koow 

What could be more serene than sitting on 
coral sand while the sun mounts the sky, the 
monk seals hask, and the breeze blows the 
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surf into a gentle lather? For a moment 
there's no sign of all the commotion taking 
place to save these last few seals 

At Sea Life Park. every day. handlers 
drain the water from the orphan seals’ pool, 
hold them down on special pads, and force- 
feed them whole fish. Orphan pups are too 
young to feed themselves. We think of hunger 
asa universal drive and teacher, but the pups 
don't even widerstand that they must eat, 
and sometimes they starve 

At Kure Atoll, a constellation of sandspits 
to the west of the refuge, there is an enclosure 
where pups are fattened up and taught to 
fees | LIT] ik tC fish hefare being turned lose, 

Part of what makes monk seals so challeng- 
ing to the Peo ple who work with them is how 
many different problems they pose. There is 
the mobbing. the fostering, the human mter- 
ference, the entanglement in fishing nets, the 
reluctance of pups to feed, the dwindling 
populations in some islands but not im others. 
This morning alone, we have tagged three 
pups, been reacy to transport a shark-bitten 
animal, kept a sharp eye for pups inadver-: 
tently orphaned by fostering, Seen a victim of 
mobbing. It's animal by animal that a species 
Li Saved. 

Only 16 years ago, Hawaiian monk seals 
were considered disposable by some officials 
in the National Marme Fishenes Service 





Onshore leave near Honolulu, an 
orphaned female pup relaxes ot Sea Life 
Park, where sie fottens up. Too young to 
feed on her own, the pup is force-fed her- 
ring (above), Six female pups a yeor are 
airlifted here for emergency help. Most 
cre feturned to the wild with the urgent 
hope—in some cases already fulfiled— 
thot they will breed pups of their own. 


Lait Refuge af the Monk Seal 


They insisted that the seals were a “relict 
species,’ as they put it, unsavable, a waste of 
time and resources. Gutraged anc sackdened, 
Jobn Twiss, executive director of the Marine 
Mammal Commission, argued hard for the 
protection of these animals and for thetr list- 
ing at endangered, When NMFS refused to 
undertake conservation programs, he pleaded 
directly with Congress, which gave the com 
mission money for research and required 
“ALES to carry out & program to preserve the 
monk seat. 

“T's possible that we will be successful,” 
Twiss told me, “it's just possible.” 


LARGE MALE MONK lifts its head, 
cocks an eve at us, smuffles, puts 
(ts head back on the damp san, 
and closes ite eves. | wonder 

what they make of us shy 
humans strolling along the dunes; taking care 
not to disturh their slumber 

Collecting our gear, we return to the whal- 
er and set out for Whale-Skate Island. Actu- 
ally it's composed of two islands: plump, 
curving Whale and tiny, semidetached Skate. 

As we inch our way to shore, a pup swims 
out to greet the orange whaler, So-much 
shimmery orange must intrigue it. Slipping 
over the bow, [ carry the anchor ashore, 
plantit, and wade back to the boat. The pup 
paddies toward me, and [sit down in the 
water, shoulder deep, to look smaller and less 
threatening, as it sneaks in close, Switching 
Its nose and having a good look-sec. For long 
seComds Tt stares hard, and I talk to it ina 
high voice (I've noticed that most animals are 
more threatened by low voices). Cacting a 
few more glances over ite shoulder, it turns to 
trab an empty bottle in the waves, losses it in 
the air, nudges it with its nese. This pup 
doesn’t need to feed itself yet, but it's never 
too early te practice. What feeding monk 
seals usually dois dive down 25 to 1350 feet on 
the reef, find a spiny lobster, and slap it on 
the surface to break it, then eat just the 
succulent tail, Their diet also includes eels, 
octopuses, and same reef fishes, Popping its 
head up in the periscope-like wav that seals 
do, the pup watches as, then has a rollicking 
roo! sneeze. 

A mother monk faans to her black pup, 
which baaks buck. For 40 days she will tend 
her pup without eating. During that time the 
pup will gain from 125 to 175 pounds, but the 
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mother may bose 300 pouticls At last, scraw- 
ny and famished, she Ul go out on a feeding 
binge, then fincl a mate, and begin the cvele 
amin. Next she'll spend seven lo ten days 
molting, dunn which time she ll fast once 
more, We ciscover several slender nursing 
molher on Wiale-SkKate, anda few lat new 
pups to tag 

Afternoon begins rouging toward sunset 
as we pack up and start back. Reflecting the 
Shallow water, green-bottamed clouds float 


above us. But all the horizons are thick with 


ing around us and straggling 
high to where gauzier clouds stretch. [t's like 
sailing through a pPianetanium, Soon Tern 
[sland appears, and we put the whaler away 
far the night 


i loucls. Wrap 











UTSIDE MY bedroom window 
four monk seals love in the 
shade of bushes clotted with 
brown noddtes. One seal twoid 
: dies its rear flippers. Another 
lifts its head and splutters a baritone phrase 
that sounds like Bors on Bogs on Bogs. A 
third rolls over, stretches its cream 6belly lon- 
rer and jonger, The fourth, vexed by a bird, 
nips at it, then crawls under a tree heliotrope 
A male booby whistles, as if through badly 
fitting dentures. All of a sudden the wedge- 
tailed shearwaters, or “wedges, begin 
moaning —just afew at first—then urgent 
throngs of them as night pours its Inca ink 
inte the stools 

As the days pass, we rise in darkness, dress 








by moonlight, and set sail as the sun begins 
bluing up the atoll, Few Lnings are sweeter 
Lhan the cool damp morning of a scorching 
dav on the ocean, We return often to Rast 
island and Whale-Skate, two prime pupping 
islands, and always find new pups to tag, 
new aclults to inspect at Goin Island, Trig 
Island, Shark Island, Round [slang It's only 
iat We Pack Our 
ecar and leave French Frigate Shoals. 





with the greatest reluctance t 


A healthy young monk seal makes a 
stand in the outer Howetion Islands. 
Just as the numbers at French Frigate 
Shoals were stabilizing, disaster struck: 
Long-liners in. search of swordfish have 
injured and possibly killed seals with 
their hooks. Pupping rates have also 
fallen. Saves Gilmartin, “The Howeatian 
monk sedl pecds our constant attention.” 


Islands bloom on the horizon a5 we fly ina 
small plane straizht toward the heart of the 
Hawaiian archipelago. We pass over Niihau, 
a large privately owned cattle ranch. Monk 
seals haul out on the ishand's beaches, but 
its owners won't allow researchers to step 
whore to monitor the seals; no one knows 
how many use the island, what sex they are, 
or if they're healthy. A litth later we land 
in Honolulu, 

Bidding farewell to Gil, Bill Curtsinger 
and] fly to Kauai and rent a boat to take tis 
out to Nithau. Even if we can’t land on its 
beaches, we might be able to glimpse monk 
s#als from offshore. 


CHOSS THE CHANNEL from Nihau, 
the towering crescent of Lehua 
looms smooth and brown, with 
white specklings of guand. 
» Long ropy fingers of frozen 
lava.stretch down its sides to the sea. Only 
one cloud haunts the Wedewood-blue sky — 
a large oval hanging directly over the island 
looks like a scar left by a knife wound. We 
head for the crescent’s shallow reefs, to snor- 
kel tn one of several spots favored by divers. 
Seabirds work the thermals, and the ocean 
pours metallic blue and green as we drop an- 
chor on the south side about a hundred yards 
from shore. Here we find an oystershell- 
shaped cave, partly above water, with a 
smuall lagoon in front of it. Sunlight dances 
like Mame across the roof of the cave. Putting 
on a mask and fins, I slide over the side into 
20 feet of water. 

Hearling for the lagoon, | enter into a small 
commotion of water and light. The surf frets 
the entrance. Ahead of me, through a curtain 
of bubbles, along gray shape maneuvers, just 
out of range. 

Suddenly it turns, comes closer, and stops 
six feet In front of me, Staring mw straight in 
the face isa large monk seal with black eves 
and thick whiskers. Eyeing me carefully, it 
pauses, then dives under me, rolling over as it 
does, comes up in back, eves met again, ane 
swings to my right. It deesn't seem to be 
using its fhippers at all, and barely moves its 
body, anc vet it darts around effortlessly, 

Two more seals appear from the bubbles, 
rolling tightly together, Then another monk 
seal swims underneath me, looking up at me 
the whole time by turning its neck around 
like » ball turret, swimming forward but 
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looking backward. Then it turns slowly and 
cwims toward the cave. Now the tussling 
couple reappears, biting and chasing cach 
other. If I could rub my astonished eves, I 
would, as five adult monk seals swim around 
the lagoon, in front of me, in back of me, at 
the surface, below me. 

By now Lam able to identify the couple as 
male and female, Occasionally they surface 
and back loudly at one another: then the 
female slips away and the male joins her ina 
swirling subterranean dance. Bubbles trail 
from them like comet tails as they glide and 
spin, occasionally swiveling their necks to nip 
ancl bite. Before Lhave time to think, a new 
drama unfolds. The female dives to a jagger 
corridor of rock at the bottam, which is just 
wide enouch to hold a seal. The male follows 
her at speed, bites her flank, her tail, then 
tries to teach over the sharp rock. Huddied 
light as a letter in a stot, the female pulls in 
her head and tail, At last, the male sees an 
opening, grabs her back below the neck and 
drags her out, forcing her belly-down on the 
éandy bottom as he mounts her, She goes 
suddenly passive. It lasts only a minute, but 
to me it seems ages, as | Mout above them, 
froven In amazement. 

fam watching monk seals mate, 1 tell 
mvself twice, as a complete sentence, because 
it isan astoundingly rarc-event to behold. 
Most likely the pups I saw wrestling in the 
surf at French Frigate Shoals, tumbling and 
nipping like this adult couple, were practicing 
courtship. When the male releases his grip, 
the female bolts, and he chases her. They sur- 
face and one of them harksa-short gargling 
protest to which the other answers with a 
loud foggy bleat. 

After watching them for a good long spell, 
I fin back to the boat. Darkness ts falling. 
When we hoist anchor and set sail for Kauai, 
we salute the sea cave. Two monks are still 
swimming somewhere inside it. One iarge 
adult, hauled up onto the rocks rimming the 
lagoon, doves peacefully near a pup. The 
courting couple continues swiveling tightly 
together among the coral heads, Over and 
over they roll, spiraling gracefully through 
the water. Standing at the stern as the boat 
gathers speed, | watch until the crescent 
tsland grows shorter, the shining monk seals 
become indistinguishable from smooth wet 
stones, anc all that’s left are the indecipher- 
able gestures of the sea. 0 
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White Liakari 

Genus; Coca 

Speches: oli 
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ILDLIFE AS CANON SEES IT 
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unforgettable sight. The uakari's specialized feeding habits 


Snagey fur and maskhke: face, the white uakan is an 


make tt 


especially vulnerable to habitat change from logeme. But a recently 


reated 3,200 square mile reserve in western Amazonia, which 


includes the white uakarl’s entire range, will help ensure the 


survival of this unique primate. To save endangered species, it is 
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essential to protect ther habitats and understand the 
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America’s legal Wildlife Trade 

loam a convicted poacher. Only recently, after 
watching National Geographic EXPLORER's 
four-part senes Wildlife Wars U4 A. and reading 
the September 199] antele did | feel remorse and 
fully understand the impact of poaching. 

My family has hunted evervthing from elk ond 
deer to geese and ducks. Hunting seemed the only 
time | spent with oy father in mutual enjoyment — 
trudging through goose fields, standing under 
turming tamaracks. 

As a 22-year-old first-time offender, | received 
12 davs in jail, and | was fimed $2,514) and part of 
the Value of the deer Land other bad killed, My 
grundfather's present lo me, a Remington 742 

ocnmaster 243 Winchester, was nearly lost to 
the state smelter. Neither my bunting privileges 
nor ny Weapon was laken, just my gelf-respect and 
freedom. 

Asl write froma jailcell, [issue a plea. Poachers 
beware: You can’t predict the far-reaching conse- 
quences of your actions, you don't want to couse 
your family embarrassment and loss, To law- 
ohiding hunters (which I now consider myself): If 
we can't or won't police ourselves, the sport will 
vanish, Refose toinore the poaching that @oes on 
around us every day. | 

PaTnick McCLuRE 
Seattle, Washington 


You could have mentioned the good that the great 
majonty of hunters do to support wildlife ond 
those who manage it. My beense fee goes directly 
tothe Fréh and Wildlife Department to pay the sal- 
aries of the very people who are out there catching 
the poachers. The bottom line 6 no hunting, no 
fee. no matiager. no wildlife. 
Pair SN. CALVERT 
Redlands, Califarnns 


Constance J. Poten's article on illegal hunting was 
informative and well written. Being a hunter, how- 
ever, [hate te soc hunters categorized with poach- 
ers. Hunters contribute license fees and laxes on 
equipment iowird habitat and conservation meu- 
sures to increase animal populations. Poachers 
lake that away from everybody. 
LavEEN Bayiiss 
Broomfield, Colorado 


As long a8 comsumers will buy something, some- 
one Will gladly supply it. This applies to domestic 


wildlife, Afmcan chephant ivory, or drags. Let's 

place the blame where itultimately belongs: on the 
ces whe create the market, 

Dow BRADLEY 

Plamnfielul, New AHanpahaire 


One thing that could help is finn judicial resolve to 

permit no mor community service and probation 

forconvicied poachers, Maximum prison time and 

maximum fines should be the mile. lf our state and 

federal judges would do this inall cases, the profes- 

spond repeat offenders would be checked and the 
erasion of cur natural legacy retarded, 

Lous C. Wyaan, Retired Juaitice 

New Aampadure Superior Court 

Manchester 


Many states, including lowa, have TIP (Turn in 
Poachers) programs that are very effective, The 
Uleval taking of pare ond the selling of animal 
parts are very real problems and should be fought 
abevery tur by both the hunting and nonhunting 
public. The actions of a few have put a dark clowd 
over millions ot ethical hunters. 
Dan Warkine 
Des Maines, lowe 


Maya Artistry 
torossed oy mind that the eocentie flint artifacts: 
(pages 102-103) could be mounted on wooden 
poles and used with the sun behind them to cast 
shadows of deities to foster belief in those goals by 
spectators, 
dite BovLas 
Aradford, Yorkshire 
Germany 
After readme about the problems of rapid reuniti- 
cahion, | was inspired to white your magazine. The 
coup in the Soviet Union had begun, but by the 
time | was ready to mail my letter. the coup was 
over. Tome the two Chenmiin stiles were correct to 
pursue reunification at such a hell-bent pace in 
spilc of growing pains. [his not beyond the realm of 
possibility that someone might have treed to close 
the Lron Curtain once more. had the Wall not been 
tam down, Todoy, more than ¢ver, be who hes- 
tates ps Hs. 
Loses L. HANKS 
Columbia, Marviand 


Twas fortunate enough to be exposed to Nanonal 
GEOGRAPHIC magazine asa boy itt Vietnam. From 
the pages | got tosee ghmpses of the world. 

In the photograph on page 27 7 noticed some 
scribbling at the upper right. Con tee fom vier 
e day in Vietnamese means “| worked bere.” 
Workers were brought from Vietnam to work in 
various factories in East Germany, which explains 
how the phrase got there. 

Hat On 
Houston, Tess 


My father (au LU. §. citizen bat a German reseient) 
and my stepmother (a German native) have told 
me of the huge tax increases on everything, of the 
absolutely impossible housing shortage, and of 
the general feeling of hopelessness in dealing with 
the influx of Fast Germans into an already over- 
taxed, underhoused, employment-scarce, and 
overcrowded West Germany. In addition, the 
orrival of top-flight athletes from East Ge many 15 
having an impact on athletes like my 13-year-old 
brother, who is training to be an Olympic ice 
skater. What has been accomplished by unification 
may be undone by the harsh realities of the vast 
differences of the two Germanys. 
Leste CorrenaGe 
San Armonia, eras 


That life in the old GDR was of lester quality when 
compared with West Germany is clear. But it was 
comfortable, und when seen on the level ofa family 
uniteven wholesome. The lack of political arintel- 
lectual freedom was balanced by social conditions 
that for the average North Amencan tire 0 never: 
newer lane. 
Gary F, Scworz 
Lone Sutte, Gritosh Cofwebin 


While many thousands of Germans fled East Crer- 
many atter World War U1. millions more. could rot 
leave. What commenced throughout Russian- 
occupied central and eastern Europe was a new 
holocaus! far countless thousands who were 
imprisoned without cause, save for the crime of 
surviving the war, having an education or leader- 
Ship potential, or nol meeting production quotas. 
Many of the infamous Nazi prison camps emptied 
by the Allies in the spring of 1945 were filled with 
this unfortunate group. My father died before 
Christmas of 1945 in Buchenwald, ft is ne surprise 
thatnot only the land butalsothe psvche of the fir- 
mer East German populace must be rebuilt, 
Ingkip RUSSELL 
Marcie, Lrnctvaree 


Your artiche anived on the day of ihe memorial 
service for our 15-year-old daughter. Sarah, who 
died in a traffic accident. [t reassured us that the 
decision we made to offer her body for tissue dona- 
lion was the correct one. Her comeas have helped 
Two young men tosee; her bone tissue will benefit 
some 4 to SU peaple. Thank jou for bringing to 
the forefront a subject we all should consider 
carefully, : 
Steven and Cosste Ware 
Lexington, Kentucky 


Many of the patients mentioned in your story are 
nhive as much because of blood donors as organ 
dancers. Last year more than four million Amen- 
cans required transfusions. Yet only a fraction of 
the American population provided the millions of 


units of blood used. Shortages ore so frequent in 
some metropolitan areas that centers must import 
blood from. Europe. Considering that a donor can 
give blood os often as every 36 days, one person 
can literally save hundreds of needy patients over a 


lifetime, 
. TERR GLUECK 


Central Blood Rank 
Pittsburgh, Permnsvivarnia 
Another way individuals in many cities. can help 
save lives is pheresis. This involyes hooking a 
conor to a macnine that separates blood into com- 
ponent parts, extracts the desired product, and 
rotums the rest to the donor. The process is offen 
essential far recovery from certain cancers and 
blood diseases. A leukemia patient, for example, 
might need only white oclls, One pheresis donor is 
able to give as-much of the needed product as ten 
people who donate blood in the usual manner, 
H. Bruce Care 
Formingion Hux, Michigan 


Becuuse of the article, my wife and | have become 


donors, | 
James F. DALEY 


Colchester, Vermont 
Jumping Spiders 
Mark Moffett has helped the fascinating jumping 
spiders leap into our minds with his spectacular 
photography, His sequential images remind me of 
studies by D. A. Parry and R.A, Grown, which 
revealed the major function of the trailing silk line. 
More than a safely line, as the author sugecsted, 
the dragline prevents the 4pider from pitching 
forward into o somersault, enabling it to land 


properly. 


JERomMe 5. ROWNER 
Zonagica Sciences, Ohio University 
Athens 


The spider's rapt look on pages 42-3 impresses me 
BS arising from cormosity and a -willingmeéss to com- 
municate. My brother and | as preteens deduced 
that pumping spiders must be communrcuting with 
forelep and palpus gestures, We bug@ed out our 
eves to make them more round and jumper-like, 
held our hands below our noses with the first two 
fingers imitating palpi, and mimed their gestures. 
We found that indoors we were able to “call” them 
from 30 feet away and dismiss them with an 
upstretched V sign, which we took os.a threat pes- 
ture. [have been “talking” with jumping spider 
passersby for 40 years. They will often chim right 
UP Ontomy ose and sit peering into one of my eyes 
forseveral minutes, Try it! RO. Héxsize 


Somerville, A panies 


ee ee ee ee ee ee 


Spates sheseated be aididyinsid ie] Hearuine, Nuitiartad 
Geograpiic Magazine Box 37448, Washington, DC. 
AGS, and should incinde sender'y address and 
telephone mumder. Not al fertert can be icsed. Those 
Hanne will often ie voltted aud eocerpiesd. 
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Independent Cat Opens 
the Vatican's Portals 


bale ‘othine's more determined 
tian © cation a fot tn 
rool, a theres” meked 
Playwright benrcsace Willian. 
How about a catirving to pct ite 
o Vatican kitchen’! 
SaTTOMAL Gponaruie s James L 





Suster Anna+Linga (above, ment} 
He opens oll the doors in the 

CTLs Tes. Stars! cet 

Wherever there 65a door 


1 r y a 
within fiondhe. fhe wires tiie, 


a a 


Bronze Age Way of Life 
Emerges in the Fens 


Lb rchae nlchetrat Fr hire Prvctt 









Nine Vear later Prover | bottom, at 
lef) ond has co-workers have found 
thousands of such timbers, part of a 
19eacre wooden platform. They 
also havean array of mctal artifacts 
and some clucs as lo how people 


hed 51RA years, near what 


ear 


tn & 


now Peterborough 
The Fens of East Ancha made up 
Envland’s largest wetlands before 


Stanfield spotted this dogged feline stumbled — literally — upon they were drained to create farm 
nomed Rambo sening is ins own the Engieh Brome Age site land, and Flag Fen—nooamed fora 


dowrman, Stanficld was photo- 
araphing the Swiss Guards’ barracks 
for dade the Vatican, published last 
Qetober by the Society # - 
Hook Davison 

‘The cot taal been livin 
ff the barracks fer rien 
than a vear.” Stanfield 
recalls. “[ was working im 
the private dining ares 
Where [VE NUNS Werk a5 
cooks for the Swiss 
Cjuords: One of the cooks 
Sater Anna-Linn, went 
thronen the door inte the 
kitchen, clotime it ehind 
her,” AS Stanfield 
witthed, Rambo heaped 
up to the door handle 
forced it downward ta 
unlotich ancl open the 
door. and sashaved 
throng h to pom benused 


of Flae Fen in 1983 when le tringed 
CWT al pee cy wed PW LTEE En | the 


Peart on Ol oo drainage witch, 





eraplic. Joma 109, 


Cris 


Canon 


native wild irns—ats where wet and 
dry land once met. Bronze Age v1 
ers had “the best of both werlcds. 
Pryor save. They oould catch fishin 
the marshes and crow wheat anc 
baney on bard 

Prvor calls the site a npr cere- 
mocital Genter for the earies 
Hritish (Celts. The 30) tretal objects 
be and his team have found were 
Wor anu orminmtents. [rom 
awords (lett. top) and spedirs to tiny 
pins, almost alwnys broken on poy 
pose, then put into the water. Sortie 
times This was a funerary sacrifice, 
but Pryor thinks the dettlers offen 
Wied for social status by showing 
they could atiord to discard valuahis 
ae oe EL 

don't think people iy ed here 

ll year,” Pryor says. “We're took 
mg at ceremonial occupatrc when 
hondrcds may have been bere.” 
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Clothing Styles Adapt 
as Two Cultures Meet 


hat happens when two cul- 


tures collide? Some things 
Will change, bul others will 
perset fora long, long ime. Take 
clothing fashions 
With support from the National 
Geographic Society, Patria Rueft 
Anaaailt of LiL A is studying tour 
Lndian groups 1 MOuntnous 
remons of the Vexicun state cif 
Puebla. She hos found that some 
gatment styles wort before the 
Spanish arived in the 1fth century 
ail are worn today, while other tra- 
ditional tems have been replaced by 
styles introduced fy Spautarcs 
Aen in several villages. for exam: 
ple, wear a finged sleeveless jacket 
Giled a cntornnd; Aniwalt says 


Avtec statues dating from [SU show 


men perform ne religious mies while 
Wh PL a SIMA PArMOne, rhe 
noollt. In the same way, she recog: 
nied o present-iay woman's shaw, 
Litton, in depichons of 
other Aztec rituals 

in the other hand, the Spanish 
brow! tailoring techniques thal 
were adopted by the imdige nis 
poophes, coahling them fo make 

















Calzones, White Cotton pants ted a 
the ankle. and white eotion shorts 
Stirt and comes replaced the 
unifitted cape and loinelath 

The themes of chinge and persis 
toenec connie as the [ndians meei 
another “invading” culture 
Anoawalt saw these two Nahuatl 
méen—one in calmones, one in bluc 
poans~—in the Village of pin 


Did Trumpets or a Quake 
Tumble Jericho’s Walls? 


tie fortilior biblical tale: Joshus 
commands is priests to blew 
their trumpets, the children ot 
Israel sud “a greatshout,” ond the 
walls of Jencho fall, allowing the 
[sraclites to enter, 

Maybe, saves Aus Nur. Got more 
likely an carthquake caused thie 
Wills to come a-lumbling down, 

Nut, & Sionford Unversity pio- 
DhVSLcst who has been studying the 
[Oi year-lone historical record of 
earthquakes im the Holy Land. says 
that quakes have repeatedly 
destroved Jencho, the last time in 
Wi]. And no wonder: The town 
"ats oracticully on the Jordan Fault 
that divides the Arabian plate from 
the Sinai plate, he GaVvs 

Arthaeoloeists have beamed that 
lericho’s walls offen collapsed ina 
singh: direction, ws they werold-in-a 
qgidke, notin all directions a5 if an 
army had destroyed them. They also 
have towncerain and ned meat m 
the ruins; residents fecing an inva 
gon wouldn't have left food, the 
[stacli-horn Nur argues, 





ee 
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Pimaily, he tums-to the Bible. [he 
Book of Joshua save the Jordan 
River stopped flowing, allowimyg the 
[sraclites to cross. This typically 
happeris in quakes in the Dead Sea 
Fault Zonc, says Nur: The Jordan's 


honks colle pse and brnctly diam it 


To a Sandperch, It's 
Allin a Night's Work 
Okabout Maintaining 2 -com- 
Dlicated social life’ Every 
evening just before sunset in 
the northem Red Ses, a male spot- 
ted sandperch makes the rounds of 
his temttory and drops in on the 
females, The first sit is what Eupe 
me (lirk of the Unversity of Mary: 
land culls “a checkeatit circuit. He 
iS SAVINE. Hi, how are yous! Cre 
ready. 1 be back-in a while." 
The checkout circuit complete, he 
shurts a new round, this time to mate 
Nowit's up tothe female: “She takes 





en PeTPeag 


the lead, und if she’s hot receptive. 
there's nothing he can do about it,” 
After a bnef courtship they pew 
and she releases the caes he fertil- 
lacs. Phen he either goes to the next 

female or leaves, and all retire for 
the night —sepainilely—under a 
handy piece of coral, 

Clark and two colleagues. whoa 
reported their fouling in National 
Creopraphic s RESEARCH d& EXPL 
RATION, have been stuctving the 
sandiperch for four years in Reypt's 
Ras fh chammed Notional Park off 
the Sing: peminsala. Because sana 
perch communtiies wre stable, the 
ecientrmis were able to recognize the 
dame fish from veer to veo 


Sopot for hentai a tiny be 
sibmatted ja Biers Weibeiraiih, sane, 
Chit APHIL tmagtitee, Hoo 3787, Woeei- 
mecicea, [2 C. 200, ane should melucle the 
stnder s address and telephone number 
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IF YOU'RE LOOKING 
TO MAINTAIN 
REGULARITY... 





There's a chrug-free way to help maintain 
regularity, and #aéegee All-Bnor" can be 
an important part. That's because a high fiber 
dietincluding Aiffigpe AI-Bran" can give 
vou the fiber you need to help stay regular. 
Drug free. Besides; Aeéiged All-Brven’ 
2oes a lot better with berries 


An excellent source of dietary fiber 
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Pride versus Clan 
in Botswana 


émrht on the Savut: plain 
Hopwoina, Amc A clan ol 
roe ob Ae ‘a Ly ees. PL ESS cin 
dead elephant. Suddenly o pride at 
ons appcars. [hey attack. | he 
hveras fend them off, their cene 
laughs echome im the night, then 
flowing eves reflecting the piiing- 
runher's lichis, The ons, outnum 
bored, eventually. give way to then 
lenacious rivals 

Cn ths mitt the Dyes Wil: on 
another they themselves may be the 
victims. It's an endless strueeic, am 
that has been cone on for millennia 
between these eternal enemies 

A film of such fierce contronts 
nituralists and 


filmmakers Dereck ard Hever! 


hon ihe Work i 


ubert, o hoshand-anmi-wite team 


who Maye recorded tithe-Loo0w hh ai- 


mal behavior in northern Botpwarns 
vears. To track their sul 
pects, they wse & Teiihed trick thi! 
j 1 their cumere 
nlationn. [he Jouberts spend lone 
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(tern filtn at 


arhtine 
night. a favonite hunting time for 


hi na clorrs 


Phe dramas are compctting: A 


ni ibe ion. a von ol . Wer, PTs 
wicca) the mat 
cha a hyena clan. A. lioness 
wilh cubs ia bitten bY & cobra 


Werakicmeat, cy 


ing necrcahle iret 


Wc hleo, DO ery 


iweek, orving 10 hokd on until the 
ET Locos 
As observers it is tot always 


amar Fire o ees thoeep oh ; a 

Pasy 1 Wiese 4 Paes Tice 
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STWIVil, five Deneck. 
Lute in the Savuth re- 
Fon is unpredictable, 
ten inplewsant, as 
seen through the Joe 
errs li tie! 5 ite lu Ach. 
ofites ind clans are 
ike street gangs fight- 
ne o bloody turf was 
for food and terntory 
One unexpected en 
evunter did not make jt 
mn tim: “Regn after 
ferlo Goms acd mci 
a kill, a male lion 
moahced in and took the 
ras,” Beverly recall. “The 
females. left with nothing, heard the 
motor of Lacreck & remote-control 
eamer: one Loness snatched the 
tipod leg and started to run off 
me, lorab the tripe! 
said, “Poreet i! im not pong to 
arpue with her! So Werece sered ti 


hut the liopess wrestled it weay 


Dereck « 


Eventually we @ot it back. 
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- Thames. To nid feeding, the fish's 
mouth 2s located at the end of a jong 
| — out, but the moarmnyrals real ad 


vantice finan ¢léecinc onan 

n ibs. tail 

Ths creates ain electrrcal 

Geld thatlets the fish sense 

ny Change in the water 
incloding pollutants—that 
COL 1S SeciTical utp! 1) 
Vary. Joon Lows, & Liniverat 
Lees. ti 
submerge links of mormyrids to 


California Puts a (Charge providing a range of about LN) miles = test the city’s water supply by mon 
Into Electric Carmakers nf 45 mules an hor, General toring these wilctilogs woth fins 


VWiotors, however, ke most Carnmak- 
Lar your enines —ciedinly and ers, uses lead-aqad batternes for its Mammoth Lode ot lvoarv 


quicthy, please EY. Which mequire tw to cient Fa ee ee ee 
The race is on to get the elec hours to recharge. But GM i much From the Pleistocene 
toc car off the drawing board and closer to production thin Nissan o Siberia the Russians are mining 


conte the street. California has fired Closest of all is o Swedimh-hased millions of wool) mammaoths 






Of Lindon below. p 


ihe starting sun with tough new a enterprise, Clean Aw Transport, PreSCrried Wh Racial ice DeTween 
quality standards. Hy 198, 2 per- whose titel scheduled to roll in 10,000 and 40.000 years ago. The 
cent ot all new vehicles sold un thi carly Ya, [he company bassigned extinct behemoths live on—in om- 
tite — abet 40) (est emit noontract with LAD WP te bring ments carved trom their tusks (ie 
zero pollutants, amandate thatonly DOLOMOEVainto southern Califorma low), Despite the recent ivory-trade 
electne Vehicles (EVs) Gin Tulfill: in by 19O4 This EV, @ hyhric, his 

AMS the mmm: rss bo 10) per: hoth an electric motor for short 

com. “The ides i to jump-start the ciiiince COmmniuing anc a oonven- 

clectric-Velucle industry in Califor Hone four-cylinder engine for 

ni, si Jono Schimmann of the lotiter liops 


Los Anecies Department of Water 
ond Power (LADWE#i, Twelve oth MNOSY Detective fo Vionitor 


erstates und the Distnet of Colum- a 1: 7 a | oe 
imo iertt “i River Thames Pollution 
medrl’ itl Line Lim Piatt Cue 


brit Art Corsi 1c ine ALE Law 
Hreakthrouehs include improved 
Lhe Siena nese Mey ree 
VCS IN MUrkKyY wale;r and 


heaticnics. wd recharge tome. List 
(nove | WoILn a new nicke!l-cadmiun A VIPLES a6 10 al hod radar. [ts keen 





AUEUSt, Nisan unverded a protatyp 





battery. [he company says ttcan be CcInOTy Power ine Dene cnlisied bo 
fully recharged in only [5 minutes, detect pollution in England's River hen, this source 1s still legal and not 


On diny endangered species [st 

Siberia's freezer may hold more 
[nen OR AR! Tons Of vor, eooord 
iw 16 Ed Espinoza of the Natbornal 
Fih and Wildlife Poremac Labora 
Loney While u brownish erick rites 
bhout $140 o pound, the top grade 
comparable to ctephant tusk 
fetches S408) 

Many carvings analyzed at U.S 
ports last vear were logal mammoth 
Wworv— food news for elephants 
But now there is bed news for other 
species. “Ivory from hippopotanns 
teeth ond warthod tusks iw showing 
Up, save Espinosa 
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Give National Geographic 
Junior io maa toa 


child — and 
give the 
WORLD! 


NOW you can enroll 
youngsters as Junior 
Members of the National 
Geographic Society. 


Kids will receive their own comes tf 
WORLD magazine — a delighttul 
publication designed especially for 
girls and boys ages § and older! 
Nationally acclaimed, this bright 
colorful mapazine is packed with 
adventure every month. Kids love to 
read about animats and nature.. 
hobbies and sports...a rt...science arp 
geodraphy. There's something for 
evervone — 12 limes a Vear, Plus... 
® 4 wallet-size junior 
membership card 
® a 10% discount on selected 
childee n's books 
* an iron-on junior 
membership emblem. 
WORLD appeals to a voundster's 
natural curiosity...encourages a child's 





. JUNIOR. MEMBER. 





powers ol observation..provides 
appealing games, mazes, and fun-filled 
activities each month of the year. And, 
some issues Ol WORLD magazine m 
clude poster-size maps and photo- 
graphs to hang on a wail. 

Membership also gives children the 
dreat feeling of belonging to a very 
special club where members are learn 
ing more about our world...its people, 
animals, and environment. 

To enroll a favorite youngster asa 
National Geographic Junior Member. 
call. 

toll free 1-800-638-4077 
in the ES. and Conade, Monday firotgh 
Priday, & aim, fad non, ef, 
Orwrite fo fe adeness fel, 


All for only 


12" 
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Earth Almanac 


Black Bear of a Different 
Color Needs Protection 
mid the mist and the rain if the 
once Viren forest alone Ari- 


mh (Coohimbia's coast, the 
Tegersinian Soca king poole have 





‘| j a 
Lon? Kiwi of o rare white bear, o 


aminit bear that they beheve 
poscsecs grent power, They calli 
moire Wane MicCroary and 
Enica Mallan ire the only Mehoeimts 
if (he world currcotly studying th 
near. Wich ory loves tie mvste 
Hide of These poimals, too, bot he 
calls them Orvis amerncanuy ern 
det, or kennexles for shirt 

[n this obscure subspecies of 
North Arencun black bear mcs 
individuals arc black, but about ome 
inten fh while, like this cub romping 
with tts sabi (recht). Kennedes 
can also be orange, gold-and-wihite, 
oreven “pinto,” with black and 
white fullches, Riescessive pees re 
probably respomsitls for thas mater 
circus. Noone imchding MalCnary 
has estimated the total populanon, 
since The KeTmodes Tange nea4rly 
000 sare miles. But Princess 
Royal Istand em home to at beast o 
hundred (perhaps ten of them 
white), dtd McCrory hopes on a 7" 
establish « 414-square-mile Spirit sm ia 
Bear Provincial Park there 

“The hahitat of the kennrle is Henle, was the devwiding facta incroases behbt reflection (below 





being degraded hy clear-cut |og- ambient geothermal beat af that Last vear KS 0000 pack and red pire 
ane,” says McCrory, “This includes depth keeps the nursery at 75,2 | SES Wire Prchwn PMI) Janes 
destruction of winter den sites Also, pests are fewer. Active mine to Avoril, Chen treet tis thi 
huge ocdars with hollow intenor baits nearby provide Waller. elec: suifface. All told, about 54), 
that make excellent chambers fo tneity, and elevator service. Power- Mine-7rownh trecs arc help 

the bears. And boeging roads are ful metal-halide hiehrs simulate reclaim desolate Sudbury from 
making things caster for poachers.” the sun, and plastic sheciinge moon back bo cain 


Sprouted Deep in a Mine, 
Trees Restore the Surface 


ireated by decades of mckel 
mining, the infamous 2 en) 
pore “moonscape” of bare 
rock at Sudbury, (intang, @ beoom- 
fig less lunar. [in 1984 the minine 
company Inco Limited hit upon a 
nian to wad both f= own reclamation 
sroject and one begun by the ctv of 
Sudbury. Inco 4s (orhightion Maine, 4 
4 &0)-joot-deen bonzontal tunne! 
Called a dintt, was played out. Wh 


not Brow Trees. on a 





“Free heat,’ an V5 Ino és Elles 


Vatona Grorrapiic, Aarucey |e 


























wine said ond sizzling stn 

sunt [es ant Jes Hawe- 

Lett (abowe), themselves fix 
tures Of Africa's Samib Desert 
While time t¢ the ally of all wildlife 
photographers, the Bartletts quest 
to find und film desert animals over 
vast distances hes turned into an 
Incredible etelit-vear muirathon, 

“After three years. we started 
saying to cuch other that if we'd 
Known the difficulties at the begin 
nite. We'd have heen fools ti take 
than, says Jen. Yet we might 
stil] have taken il an, becaime ihe i 
a fil that needs to be made. ' 

Even with Al years of recording 
wildiife between them, the Austra- 
hon naturalets had never seen a 
desert roumed by elephants anc 
ions, susinmned by underground 
Water. To cover the 1 aur 
mile sea of sand and rece, including 
Skeleton Coast Park. they used a 
Part behtwereht aircraft and two 
Eround vehicles to haul pear from 
their base. o cabin on the coast. 

QOnec they spent an entre day 
Vords downwind of 26 elephants at 
in OaS6., A we hind were Iwo 
Tange ond wn emergency Water 
oontinter,” Jen recalls: “There waa 
Hitall, only days old, the first we d 
seen. Late im the day they all left, 
Fhoppine every few Munired yards fo 
fet the baby rest, We watched until 
they were just carck, distant specks. 


The tla focused on amallet 
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resudemts like the sumcute, a relative 
Of the mongoose. atop Jen s head 
(lett). Suri, 08 tev mated their pet, 
here scars for birds:of prev, On the 
bevel, (es tees an cndascupe fers 
foro wiht-anwdle shot of shost crates 
[tedine On ob deed sea] 

Forthe Ceoomarme the Birtletts 
have tugrated with snow geese. 
reviedled life within a beaver bode. 
cived with nght whales. Murine six 
weirs of filmime Momibta’s Etosha 
Natal Park they heard tantalimzingz 
tales of the Skeleton Coast. Here 
they filmed Lom on-deserted beach- 
es, Alas. all the park's llons have 
sinte ditappeorcd., mony shot by 
herdsmen beyond park boundaries 
mW Les and Jen strongly support a 
PROPOSE Ailine Nese ett ti thie 
cit “This tragedy must lead to 
somciimg postive, both for local 
inhabitants ane for wildlife.” 





